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In this study, I examine the antecedents and consequences of 
competition. The first essay, in the dissertation, builds upon the 
Resource Based View and cognitive approach to competition with the 
motivation of understanding the antecedents of competition. This essay 
proposes two firm-specific, theoretical-based dimensions: organizational 
capability and organizational experience and hypothesizes that these two 
vital firm-specific dimensions will influence a firm’s view of competition. 
The research on the antecedents of competition in the first essay is 
extended to the consequences of competition in the second essay.  
Building on the concepts developed in the first essay, I propose a 
conceptual model of competition, collaboration and innovation and 
explore the interactive effect of competition and collaboration and 
innovation performance. My study contributes to competitor 
identification and bridges the literature on cognitive competitive mapping 
and the Resource-Based view, and also contributes to the consequences 
of competition by unraveling the interactive effect of competition, 













CHAPTER 1 INTRODUCTION 
1.1 Introduction 
The study of competition occupies a central position in strategic 
management research. In this dissertation, I adopt the perspective of the 
management of a focal organization and examine the antecedents and 
consequences of competition. I ask two questions: (1) How do a firm’s 
capability and experience affect competitor analysis in general and 
competitor identification1 in particular? (2) Do particular combinations of 
competition and collaboration result in better innovation performance?   
The first essay, in the dissertation, builds upon the Resource 
Based View and cognitive approach to competition with the motivation of 
understanding the antecedents of competition. This essay proposes two 
firm-specific, theory-based dimensions: organizational capability and 
organizational experience. I hypothesize that these two vital firm-specific 
dimensions will have significant cognitive implications for competition—
they will influence firm’s view of competition.  
The research about the antecedents of competition in the first 
essay is closely related to the central research question in the second 
essay.  Specifically, building on the concepts developed in the first essay, 
the second essay deals with the consequences of competition that 
represent the classic issue concerning strategic behaviors and outcomes. 
                                                 
1   Competitor identification is the initial step of competition (Clark and Montgomery, 







The purpose of the second essay is to propose a unified perspective to 
competition, collaboration and innovation and explore the interactive 
effect of competition and collaboration on innovation performance (See 
Figure 1.1).    
 
 
Figure 1.1 A Framework of the Antecedents and Consequences of Competition  
 
I use survey data about Chinese firms to test the key aspects of my 
arguments. I estimate two sets of equations to test my hypotheses.  The 
first set of estimations relates an organization’s capability and experience 
to its competitor identification and tests the hypotheses that an 
organization’s capability and experience shape its competitor 
identification. The second set of estimations relates a firm’s competition 




















hypothesis that the interaction between competition and collaboration 
would have significant impact on firm innovation performance.  
 
1.2 Conceptual Overview 
1.2.1 Background and Motivation 
Several streams of research have addressed, directly or indirectly, 
the question of competition. Early studies in the economics area have 
held that all firms are equivalent---each firm is assumed to compete for 
the same scare resources and to contribute to and experience 
competition equally (Winter, 1990: 289). This assumption has been 
challenged by strategic group researchers who have drawn extensively 
from industrial organization (IO) economics (Porter, 1980) and proposed 
the concept of strategic groups--essentially an industry substructure, to 
explain intra-industry variations in the competitive groups and 
performance of firms. The strategic group approach has explored whether 
firms within competitive groups tend to be more similar in form, practice, 
strategy, and the managerial beliefs than firms in different competitive 
groups (Reger and Huff, 1993). Organization ecologists challenge 
strategic group approach to competition by emphasizing the principle of 
competitive exclusion. The greater the similarity of two resource-limited 
competitors, the less feasible it is that a single environment can support 






with any adaptive advantage over the other in obtaining resources will 
eventually eliminate the other if it (latter) persists in using its original 
form (Aldrich, 2006: 66).  
Partly in an effort to respond to such challenges, a growing 
number of scholars have begun investigating competition from a 
cognitive viewpoint (e.g. Dess & Davis, 1984; Gripsrud & Gronhaug, 
1985; Walton, 1986). According to this emerging body of theory, 
competition is “a tangible social construction” defined by actors involved. 
In this view, an industry has sub-groups of firms that consider each 
other as competitors and monitor each other’s actions. Similar to the 
notion of oligopolistic markets, firms are more likely to respond to a 
competitive move initiated by a member of their sub-group rather than a 
firm outside the sub-group. Firms construct an “account of the world” or 
“frames of comparability” to reduce uncertainty as well as simplify 
information gathering and processing and to focus strategic and resource 
commitments (Porac et al., 1995). Strategists’ cognitive structures will 
have a material effect on strategic choices and can be expected to 
influence industry evolution (Reger & Huff, 1993).  Cognitive approach to 
competition represents an important shift from objective, researcher-
defined competition to subjective, actor-centered construction of 
competition. I keenly observe this shift and deeply root this study in the 






The cognitive approach, however, has been criticized as “having a 
high degree of abstraction” and few attempts have been made to relate 
cognitive approach to competition to other variables of theoretical 
interest (e.g. competitive strategies and outcomes) (Zahra and Chaples, 
1993; Hodgkinson, 1997a). This study aims to link cognitive approach to 
competitive strategies (e.g. collaboration) and outcomes (e.g. innovation 
output).  
Moreover, majority of researchers adopting the cognitive approach 
“have concentrated their efforts at a given level of analysis within 
particular studies, initially at the level of the industry, with a view to 
identifying shared belief structures of competitive space, but more 
recently at the level of the individual research participants, with a view to 
exploring patterns of similarity and diversity within and between 
particular subgroups of research participants.” (Hodgkinson, 1997a) In 
contrast, the Resource Based view focuses on firm-level analysis and 
suggests that firms’ capability and experience are acquired over a period 
of time and they may be attributable to the sequence of resource 
allocation decisions (Wernerfelt, 1984; Barney, 1991; Conner, 1994; 
Peteraf, 1993). There may also be path dependencies in the process 
which mean that an imitator with similar resource allocation decisions 
may not end up with a similar bundle of resources (Rumelt, 1987). Thus, 
the Resource Based View provides a very unique perspective to 






highlight the interpretive role of “actor-centered” analysis in exploring 
competition---“firm-based” competition.  
However, the Resource Based View mainly focuses on the sources 
and maintenance (specifically sustainability) of competitive advantage. 
Therefore, it seldom addresses the antecedents and consequences of 
competition. This study moves beyond the Resource Based View’s focus 
on competitive advantage to analyze the antecedents and consequences 
of competition and comprehensively illustrate the whole process of 
competition. Therefore, this study addresses the drawbacks of the 
Resource Based View and demonstrates the importance and necessity of 
explaining dynamic process of competition using the Resource Based 
View.  
1.2.2 Theoretical Perspectives 
The relationship between environments and organizations have 
been discussed and debated by scholars (Aldrich and Ruef, 2006; Aldrich 
2007; Child, 1972). The extensive research can be divided into two 
perspectives. One perspective treats environment as a source of 
information used directly by decision makers as the basis for modifying 
structure and activities. The main concerns of theorists adopting this 
perspective are with decision processes and with the conditions under 
which information is perceived and interpreted (Aldrich, 2007). The 






by populations of organizations. The main concerns of theorists adopting 
the latter perspective are with selection process of environment among 
the various alternatives—e.g., the organizational form best fitting the 
existing conditions (Yuchtman and Seashore, 1976).  
The central theoretical perspective of this study subscribes to the 
first perspective by relying heavily on theories of perceptions, cognition, 
and decision-making, focusing on environments as seen through the eyes 
of decision-makers. The view of environments as source of information 
directs our attention immediately to the role of perception. As Blumer 
(1966: 542) argued  “since action is forged by the actor out of what he 
perceives, interprets, and judges, one would have to see the operating 
situation as the actor sees it, perceive objects as the actor perceives them, 
ascertain their meaning in terms of the meaning they have for the actor, 
and follow the actor’s line of conduct as the actor organizes it---in short, 
one would have to take the role of the actor and see the world from his 
standpoint.” 
The information perspective actually identifies a two-step process 
that posits that information about environmental elements pass through 
the filtering, and the filtered information then is integrated into the frame 
of reference of decision-makers. Dill (1958) placed emphasis on 
organizations as information-processing systems and on the way 
organizations learn about their environments. It is important to note that 






constraints on information processing and gaps in the learning process 
(Dill, 1958).  This study extends Dill’s view by (1) highlighting two firm-
specific, theory-based dimensions---organizational capability and 
organizational experience and their constraints on information-
processing and (2) specifying competition as an interpretation of 
environment by decision-makers affecting firm strategic choices (e.g. 
collaboration), in turn influencing innovation outcome.  
The survey data used in the study includes senior managers’ 
perception of competitive environments, firms’ characteristics, external 
collaboration, innovation performance, which provides a good context to 
test my hypotheses. Specifically, I examine how information about 
environmental elements passes through the focal firm in Chapter II, and 
examine how the filtered information affects firms’ strategic decision (e.g. 
strategic collaboration), resulting in firm innovation performance in 
Chapter III.      
1.2.3 Research Design 
The hypotheses were tested using a survey conducted by the World 
Bank in collaboration with the Enterprise Survey Organization of the 
Chinese National Bureau of Statistics under a project entitled The study 
of competitiveness, technology and firm ventures, to test the key aspects 
of my arguments. The questionnaires were designed by economists of 






Chinese National Bureau of Statistics collaborate to survey 300 firms in 
each of five cities--- Beijing, Chengdu, Guangzhou, Shanghai and Tianjin 
--- for a total of 1,500 Chinese firms.  Each firm was asked to assign a 
senior manager, who could accurately interpret his/her own firm’s 
financial situation, and collaboration network and environments, to 
respond to the questionnaires. Accounting for the alternative explanation 
from Upper Echelon theorists (Hambrick and Mason, 1984), I included 
Top Management Team demographic characteristics (for instance average 
TMT education, average TMT gender ratio, average TMT age, average TMT 
turnover rate, average TMT internationalization) in the empirical analysis.  
The China market provides an ideal research context for this study, 
because China is the largest and the fastest growing emerging economy, 
with substantially different market setting from Western countries (Luo, 
2001). It has become the second largest FDI recipient country, just next 
to U.S (UNCTAD, 2007). Clearly, China since its opening policy in 1979 
has been characterized by a change from stable environment to the 
highly uncertain and dynamic environment. While almost all the largest 
multinational corporation have entered China market, 23 Chinese firms 
from China (including Hong Kong and Taiwan) have been listed as top 
500 companies, of which there are 19 Chinese firms from mainland 
China  (Fortune 2006). The transitioning institutions have further 
increased environmental variation, which provides an appropriate setting 






I use two sets of models to test my hypotheses: logistic models and 
Zero-inflated Negative Binomial (ZINB) models. The logistics models are 
used to estimate those equations with dependent variable taking dummy 
variable. Zero-inflated Negative Binomial models are used to address 
special problems of dependent variables taking count variable. I employ 
robust Maximum Likelihood Estimates (MLE) to calculate the standard 
errors based on the primary sampling unit (i.e., industry-level are 
jurisdiction in my data) rather than individual observation. Robust MLE 








CHAPTER 2:  FIRM-LEVEL CAPABILITY-BASED AND EXPERIENCE-







This essay investigates the relationship between firm-level 
capability and experience and competitor identification. I argue that firm-
level of capabilities and experience will each have a significant impact on 
competitor identification. Empirical evidence provides support for 
examining sources of firm-level heterogeneity to understand competitor 
identification. My findings contribute to competitor identification and 
















Competitor identification, as part of the broader topic of competitor 
analysis, occupies a central position in organizational research because 
it helps managers formulate appropriate strategy and it is always too late 
to respond when a firm realizes that its market is being attacked from 
other competitors. Several streams of research have addressed directly or 
indirectly the importance of competitor identification and its sources (e.g., 
Porac et al., 1989; Clark and Montgomery, 1999; Hodgkinson 1997a; 
Lant and Baum, 1997; McNamara, Deephouse and Luce, 2003; Peteraf 
and Shanley, 1997; Stinchcombe 1965; Walker, Kapelianis and Hutt, 
2005; Zahra and Chaples, 1993). While numerous studies have taken an 
externally, or objectively, defined approach, based mostly upon industry 
or population membership, more recently there has been a focus on 
defining the competitors based upon top management’s perceptions.  
Strategic group researchers have drawn extensively from managerial 
cognition, which holds that decision makers’ perceptions and cognition 
are phenomena that can be expected to influence industry evolution 
(Reger and Huff, 1993).  Managers create models of the industry by 
grouping together organizations that are similar on important 






socially constructed around a collective cognitive model that summarizes 
typical organizational forms with an industry” (Porac et al., 1995, p. 203).  
Common to most of these approaches is that the researchers use 
cognitive mapping to categorize companies into different groups and that 
these individual mental models develop into “stable, commonly shared 
beliefs regarding firm capability and patterns of competition within an 
industry” (Thomas and Pollock, 1999, p. 136).  However, several 
fundamental questions about competitor identification remain 
unexplored. The focus on the similarity among different firms in terms of 
their view of competition has overlooked specific features of organizations 
that may lead to differences.  These differences are important because 
they may not only affect the firm’s view of competition but require that 
‘the identification of competitors must proceed from a firm-level 
perspective’ (Peteraf and Bergen, 2003, p. 1030).  This leads us to ask, 
how do a firm’s characteristics affect its competitor identification?  If 
capability and experience are often considered a source of distinction 
between firms, do firm’s capability and experience lead to different 
perceptions of competitive set? This study explores these questions by 
focusing on competitor identification, the first step in conducting a 
competitor analysis.  I introduce two firm-specific, theory-based 
constructs for explaining competitor identification: capability-based 
mechanism and experience-based mechanism. The two firm-specific 






linkage between a resource-based view (RBV) and cognitive competitive 
mapping by illuminating the demonstrable effects generated by firm-
specific capability and experience.  
I address these issues by drawing upon a sample of Chinese firms 
in five manufacturing industries. This sample is relevant for addressing 
my research questions because organizational learning theory asserts 
that, under a dynamic complex and uncertain environment, the 
interaction between an organization’s experience and capability is 
intensified (Priem and Butler, 2001; March, 1991). When engaging in 
emerging economies characterized by economic transformation and a 
weak legal infrastructure, including the limited protection of industrial 
and intellectual property rights and indeterminacy of law enforcement, 
the effect of an organization’s capability and experience is likely to be 
magnified (Child and Markoczy, 1993). China, as the world’s largest 
emerging market and a changing institutional economy, provides a 
productive setting to examine organization’s capability and experience 
and their intensified effect on competitor analysis, given the fastest-
growing, dynamic complex nature of this emerging market and the rapid 
flux of international players.  
2.2 Theoretical Development 
Although decades of research on competition adopted an objective 






indicators and their impacts on competition (Hunt, 1972; Caves and 
Porter, 1977), scholars from a subjective perspective have long 
recognized that decision makers simplify the competitive environment by 
using a mental map of competitive groups (Weick, 1979; Porac et al., 
1995; Reger and Huff, 1993).  Competitor identification -- defined here as 
the competitive set identified by a firm within its main business line, 
offering similar products, and targeting similar customers (Chen, 1996; 
Bergen and Peteraf, 2002) -- is the initial step in competitor analysis, and 
becomes the most fundamental problem in competitive sensemaking 
(Porac and Thomas, 1990). Thus, competitor identification has been 
widely acknowledged as central to such concepts as competitive strategy 
(Porter, 1980), mimetic adoption (Greve, 1998), competitive response 
(Chen, 1996) and competitor intelligence (Makadok and Barney, 2001). 
Underlying these topics is the notion that, in a world of uncertainty with 
a severe informational problem, a firm searches for information about the 
attributes of its competitors to complement its knowledge about the 
resources and capabilities it brings to an industry (Barney, 1991).  Thus, 
“to compete successfully, firms must compare their organizations with 
others and identify profitable sources of competitive advantages” (Porac 
et al., 1995: 205). These comparisons identify an organization’s relative 
strengths and weaknesses and suggest points of competitive leverage 
(Porter, 1980). The need for a firm to identify who their rivals are and on 






competitive situation and changing institutional economies, in which 
competitive and market structure can change rapidly. In such situations, 
the identification of the competitors will drive competitive decision 
making. Thus, the key step in competitor analysis is to identify their 
competitors (Porter, 1980; Porac et al., 1990). 
An important research task then has been identifying predictors of 
competitor identification.  Most research has focused on investigating 
formation of competitive group using such factors as (1) size, technology, 
product style and geographic location (Porac et al., 1995) (2) price, size 
and location (Lant and Baum, 1997) and (3) threatening behaviors (Clark 
and Montgomery, 1999). In contrast, limited research has examined 
competitor identification per se, nor has attention been devoted to 
relating organizational features to competitor identification. The latent 
potential for competitor identification is a critical factor in explaining why 
two firms define their sets of competitors differently and how the 
difference of competitor identification at the first stage evolves into the 
shared belief at the later stage. In my conceptualization of competitor 
identification I suggest that rather than treating organizational 
heterogeneity of resources and competitor identification independently, 
one should take into account the role of resource heterogeneity in 
competitor identification; that is a firm’s competitor identification would 






2.3 Two Firm-Level Dimensions: Capability and Experience 
Prior resource-based view research has noted the importance of 
jointly considering an organization’s capability and experience. Penrose 
(1959) emphasized that a firm or organization will never be exclusively 
determined by the information that is coded into its genes or its routines. 
“The inertia that can be seen in connection with the development and 
adaption of an organization to a changing environment therefore not only 
will be determined by its latent competences or capabilities but also is 
likely to result from self-imposed developmental constraints and 
commitments built into its structure in the past.” (p. 44). Therefore I argue 
that firms may perceive different set of competitors because of their 
heterogeneity in terms of capability and experience. 
2.3.1 Firm-Level Capability  
Research on localized competition has highlighted the importance 
of firms’ salient features on the intensity of competition, using the notion 
of similarity of resources. The greater the degree of similarity along 
organizational dimensions, the greater the potential for intense 
competition (Hannan and Freeman, 1977).   A main focus of this 
research is on testing the effect of a firm’s salient features on competitive 
intensity.  However, most of these studies typically examine variables 
such as price, size, geographic location, which relate only to visible 






combined effects of a bundle of resources. From a resource-based view, a 
firm is a unique bundle of tangible and intangible resources and 
capability (Penrose, 1959; Wernerfelt, 1984), and resources complement 
each other (Makadok and Barney, 2001). A firm’s competitive position 
and advantage in the industry are defined by its unique resource 
bundles (Conner, 1994) rather than each resource independently. Soh, 
Mahmood and Mitchell (2005) argued that firm capability has impacts on 
firm’s own perception of its superiority over its rivals. Thus, a firm-
specific resource bundle, which in aggregate instead of individual, is the 
key determinant of competitor identification.  
Finally, organizational identity theory provides important 
psychological perspective in explaining the impact of organization’s 
capability on its perceived competitors. This theory suggests that 
organizational identity affects organizational interpretations and 
constrains organizational action and change (Fiol, 1991).  Gustafson and 
Reger (1995) distinguished two types of organizational identity attributes: 
tangible substantive attributes that include “those that focus on 
products, strategies, geographic scope, or core competencies”, and 
intangible identity attributes that are “reflected in organizational culture 
and underlying values that transcend any particular product, process, 
time or environment”.  Thus, the similarity of resources, as proposed in 
the literature, implies both tangible (e.g. physical, financial and 






reputation) (Rindova and Fombrun, 1999).  I extend the notion of 
resources to include various routines developed by the firm (Winter, 
1990) and that are the center of competitive advantage (Chen, 1996).  In 
competitor identification, a firm would like to compete with and respond 
to those firms by drawing from its preprogrammed and pre-established 
routines (Chen, 1996). The preexisting routines are more likely to be 
available if those competitors are comparable to the focal firm.  Thus, 
firm-level capability represents a bundle of a firm’s specific resources 
and routines.   
2.3.2 Firm-Level Technological Experience  
An organization’s experience is identified here as the cumulative 
operating experience of the organization, in terms of internal and 
external benefits for an organization (Baum and Ingram, 1998).  The 
concept of schema (Axelrod, 1973) is a major tool to understand the 
effect of organizational experience on the perception of the number of 
competitors. “A schema is an abridged, generalized, corrigible 
organization of experience that serves as an initial frame of reference for 
action and perception” (Weick, 1990). Bartlett (1932) used the idea of 
schema to refer to “an active organization of past reactions, or of past 
experience, which must always be supposed to be operating in any well 






is the most fundamental of all the ways in which we can be influenced by 
reactions and experience which occurred sometime in the past” (p. 201).  
Neisser (1976) posited a perceptual cycle to illustrate how 
schemata operate.  He described schemata as active, information-seeking 
structures that accept information and direct action.  “The schema 
accepts information as it becomes available at sensory surfaces and is 
changed by that information; it directs movements and exploratory 
activities that make more information available, by which it is further 
modified” (p. 54).  Weick (1990) coordinated Neisser’s perceptual cycle 
with organization’s sensemaking recipe. As an illustration of how 
schemata affect an organization’s perception, Weick (1990) made the 
following observation: “Actors with bounded rationality presumably are 
more interested in confirming their schemata than in actively trying to 
disprove them. Even though people may build up schemata anew each 
time they apply them, they have to start this build-up with something. And 
it’s that something, that assumption, that retrieved portion of the past 
which can rather swiftly become elaborated into a schema which is like a 
previous schema and which has a controlling effect to what people 
perceive.” (p. 299)   
In summary, these various approaches emphasize the relevance of 
an organization’s capability as well as its experience in shaping 
perceptions.  Each of these is firm-specific in nature and is either 






separated from the creating firm.  Capability and experience are acquired 
cumulatively over time and cannot be instantaneously developed 
(Dierickx and Cool 1989).  I argue that they work as two mechanisms 
which select and analyze some competitors but ignore other competitors 
when a multitude of competitors appear before an organization.  
Organizations as interpretation systems accept particular types of 
competitors, sort them, analyze them, and evaluate them according to 
the nature of interpretation systems such as their capability and 
experience (Daft and Weick, 1984).  
2.4 Hypotheses 
In the above discussion I proposed two theory-based, firm-specific 
constructs: organization’s capability and experience. This section will 
employ the concepts of capability and experience to predict the patterns 
of competitor identification. I will develop hypotheses regarding the 
association between (1) firm-level capability and competitor identification 
and (2) firm-level technological experience and competitor identification.  
2.4.1 Firm-Level Capability Affects Competitor Identification 
The resource-based view argues that firms with similar capability 
are likely to have comparable market positions, technologies, resources 
as well as competitive vulnerability in the marketplace, which implies 






perceived as competitors by managers of the focal firm. The following 
evidence can illustrate the implications of varying capability on an 
organization’s competitor identification. A highly capable competitor may 
be a member of an elite strategic group and protected by high mobility 
barriers such as brand reputation or downstream assets (e.g., 
distribution networks).  As a result, many industry players may simply 
not be able to compete with this player, even if they so desire (Caves and 
Porter, 1977).  Consider, for instance, an industry leader, such as 
Toyota.  Though the global car industry has more than thirty players, 
Toyota would tend to view firms such as Honda, Nissan, Daimler-
Chrysler and Hyundai which have similar skills and market positions in 
terms of product range, quality reputation and geographic market 
presence, as its competitors.  Firms such as Geely and Cherry (China), 
Proton (Malaysia) or Tata (India), which are far more limited in 
technological capability, product range and geographic presence, are 
unlikely to be viewed as competitors by Toyota, and vice versa.  In other 
words, Toyota might view the competitive environment as consisting of a 
few of its closest competitors in sharp contrast to more than thirty (a 
simple count of the number of competitors) firms selling automobiles 
around the world (MarketResearch.com 2007). 
To allow generalizability, I define broadly capability here to include 
three types of capability – related to different stages of the value chain -- 






innovative and commercial (Mitchell and Singh, 1992; Dosi, 1988; Arora 
and Gambardella, 1990; Podolny and Stuart, 1995; Gulati, 1999; Ahuja, 
2000).    
Technological capability. Competitive advantage will be enhanced to 
the extent to which the firm invests heavily in technological stock. The 
underlying logic is that “success breeds success”. Historical high 
investment in R&D translates into favorable knowledge stock which in 
turn facilitates further R&D activities. Dierickx and Cool (1989) noted: 
“firms who already have an important stock of R&D know-how are often 
in a better position to make further breakthroughs and add to their 
existing stock of knowledge than firms who have low initial levels of 
know-how” (p 1508). Thus, technological capability confers firm 
competitive advantages, and, consequently shapes its attention to those 
players that have similar technological capability.  
Innovative capability.  Innovative capability, which captures 
innovation output, depends not just on the level of critical assets such as 
customer requests or suggestions (Von Hippel 1978), but also on the 
process development of innovation (Dierickx and Cool 1989). Innovative 
process in some industries such as pharmaceutical industry is better 
described as stochastic and discontinuous. “Different firms try their 
fortunes on different slot machines, the odds of each machines being set 
by the level of that firm’s relevant assets stocks” (Dierickx and Cool 1989: 






that a firm with higher level of innovative capability (i.e., more new 
products introduced) is more likely to achieve a privileged market 
position and is isolated from the attacks from those producers who do 
not have similar innovative capability.  
Commercial capability.  Finally, a firm’s accumulative sales base 
may be an important determinant of its current sales. As Dierickx and 
Cool (1989) noted: “This will be the case when ‘word of mouth’ increases 
product awareness, when ‘bandwagon effects’ influence buying behavior, 
or when the value of a product or a service increases with the size of the 
“network” of adopters (as e.g., in the market for personal computers, 
markets for franchises, automobile dealer network etc.)”. The implication 
of commercial capability for the perceived competitors is that a high level 
of commercial capability creates difficulties in “catching up” for those 
firms starting from low initial levels.  
An organization’s capability is defined as the extent to which a 
combined effect among technology-, innovation-, and capital-based 
capability because they are highly correlated with each other, which I 
discuss in detail below.  I anticipate that the effect of the capability will 
have a general and a more refined relationship with competitor 
identification.  The first is that companies in identifying their competitors 
may not only include competitors that have the same level of capability 
but may also include those firms with which they hope to catch up.  As a 






others, it will likely start competing with different companies.  By 
including both peer as well as aspirant companies, the number of 
perceived competitors will increase.  Thus, those firms at the low end of 
the capability distribution will perceive competitors at the low and the 
middle of the continuum and those at the middle will include middle and 
higher end companies.  However, those at the higher end will not have 
aspirant companies in the industry and will likely have, as the Toyota 
example indicated, a lower number of competitors.  This suggests that as 
a company increases its capability, it will perceive a smaller number of 
current or expected competitors.  I therefore propose a negative 
relationship between the level of firm capability and the number of 
competitors.   
 
Hypothesis 1a: The relationship between organizational capability 
and the number of competitors perceived is negative. 
 
A refined expectation on the relationship can be derived from 
Carroll’s (1985) Resource Partitioning model which notes that different 
organizations occupy different parts of the market and the market is 
partitioned by different type of organizations. I suspect that low 
capability performers occupy the periphery of the market and the lack of 
capability will serve as a constraint and they tend to concentrate on the 






firms also on the periphery.  High capability performers occupy the 
center of the market and they will mainly focus on the core part of the 
market, consequently, their perception of competitors will be distorted by 
the high capability and specific market.  However, the medium capability 
performers compete in both the periphery and center of the market, 
which extend the boundary of their scanning environment. Therefore, 
they may tend to perceive more competitors than the high and the low 
capability firms.  Thus, I propose that the above proposed negative 
relationship is not uniform.  Rather, the combined effect of the three 
types of capability will have a curvilinear affect on the number of 
competitors an organization perceives.  Firms with very high or very low 
levels of capability will perceive relatively fewer number of competitors 
while those with more moderate levels of capability will perceive a greater 
number of competitors.   
 
Hypothesis 1b: The relationship between organizational capability 
and the number of competitors perceived is curvilinear such 
that firms with low capability or with high capability will 
perceive relatively fewer competitors while those with a more 








2.4.2 Firm-Level Experience Affects Competitor Identification 
Numerous studies have noted that companies tend to continue 
with practices that may no longer be appropriate for a changing 
environment.  For example, Belasso (1979) describes in detail the 
difficulty that grand hotels had in adjusting to changing travel patterns 
brought about by the automobile. Hotels that had in the past been 
successful as defenders of tradition and etiquette continue to apply out-
dated standard of propriety to new travelers. “Road-dirty families were 
given no option but to walk through a formal hotel lobby, and hotel staff 
subjected these lucrative customers to the same disapproving looks that 
had been effective five years earlier for discouraging undesirables” (Baum 
and Ingram, 1998: 998).   
Reger and Palmer (1996) examining individual level cognition, 
found managers displayed ‘cognitive inertia’ – where some managers are 
slower than others to adopt new mental models that reflect the changes 
in the environment.  Hodgkinson (1997b) extended these findings and 
showed that over a year after a market change, many individual 
managers and the collective industry-level cognition of the market had 
not adjusted to the new competitive space.   
Weick (1990: 297) accounts for these behaviors in noting: “An 
organization that has a vision of the world that is highly resistant to 






influence leading from schema to perceptual exploration with relatively 
looser coupling between exploration and sampling and sampling and 
modification.” An organization with the high level of experience may not 
renew exploratory search and learning activities despite the fact that new 
opportunities and threats are present. In this way, organization’s 
experience contributes to the inertia that binds them to routines of the 
past.  Baum and Ingram (1998) found that high levels of experience each 
year or moderate levels of annual experience over a long period an 
organization accumulated is the quickest route to a competency trap. 
When an organization becomes more experienced at a particular routine 
(or some specific products), it will be more likely to use the routine again 
(provide the same products), because it knows how to, and its 
exploratory activity will become more limited to the same routine 
(products) over time, this self-reinforcing bias toward exploitation of 
current routines purges variation in organizational routines (products).  
This continued exploitation leads to companies improving these 
particular skills and, if others firms do not maintain an equivalent 
development, likely finding fewer companies that can provide similar 
products or services.  Over time, a company may perceive there to be 
fewer direct competitors.  Because of the tendency towards cognitive 
inertia, such a firm may overlook those firms that have different 
capabilities or market focus -- such as ‘latent substitutors’ or ‘vertical 






(Peteraf and Bergen,, 2003).  Thus, companies will likely recognize a 
smaller number of companies than they did earlier.  I hypothesize:   
 
Hypothesis 2a: Organizational experience is negatively related to the 
perceived number of competitors.  
 
This general affect, however, may vary by the internal capabilities of 
the firm to compete and to scan the environment.  The blinders I 
described above require companies to first become successful and then 
to overlook changes in the market and underestimate the number of 
competitors.  Less experienced firms are not likely to have such blinders.  
Only a firm with more experience has the opportunity to build up 
schemata. More experience implies a greater number of chances for an 
organization to sample competitors, which can have a major effect on the 
conclusions that are available to modify schema (Weick, 1990), as well as 
to develop internal processes dedicated to competitor scanning.  
Additional support comes from Mohan-Neill (1995), where she reported 
that older firms had more formalized environmental scanning systems 
and were more informed about their environments than younger firms.  
Therefore, less experienced companies may not have adequate knowledge 
about possible competitors and may view only a subset.   As companies 
gain more experience they may initially perceive more competitors, before 






one would anticipate that companies with less developed schemata (i.e., 
less experienced firms) and those with resistant to change schemata (i.e., 
more experienced firms) will have fewer competitors than those with 
moderate experience levels.  This leads us to propose a curvilinear 
relationship between experience and number of competitors perceived.   
Hypothesis 2b: The relationship between organizational experience 
and the number of competitors perceived is curvilinear such that 
firms with less experience or with more experience will perceive 
relatively fewer competitors while those with a more moderate 
level of experience will perceive relatively more competitors. 
  
2.5 Data and Methods 
2.5.1 Data 
A panel survey data undertaken by the World Bank in collaboration 
with the Enterprise Survey Organization of the Chinese National Bureau 
of Statistics in 2001 about East Asian firms under a project entitled The 
study of competitiveness, technology and firm ventures formed the key 
source of data for my study (Yusuf, Nabeshima Hu, 2001). The survey 
covered 300 firms in each of five cities--- Beijing, Chengdu, Guangzhou, 
Shanghai and Tianjin --- for a total of 1,500 Chinese firms.  The survey 
consists of two questionnaires filled out by the Senior Manager of the 






on financial statements and on different aspects of corporate governance, 
financing, firm-government relations, innovation, technology, labor, and 
the like.  
The sample consists of both manufacturing and service firms. The 
industries covered include electronic components (14.7 percent); vehicles 
and vehicle parts (14.4 percent); apparel and leather goods (14.1 percent); 
electronic and communication equipment (12.5 percent); household 
electric goods (11 percent); information technology services (8.9 percent); 
accounting, auditing, and non-bank financial services (7.1 percent); 
business logistic service (7 percent); advertising and marketing services 
(4.6 percent); and communication services (4.6 percent). The samples 
were randomly chosen given a predetermined distribution by city and 
broad industry and size strata.  I restricted the analysis in the present 
study to the five manufacturing sectors and 27 sub-sectors (See Table 
2.1) since some of the key issues of interest (e.g., technological capability 
and innovation capability) are more applicable to these sectors, I used a 
small portion of the survey that gives information on firms’ competitor 
identification. This produced a final sample size of 699.  
------------------------------------ 







2.5.2 Model Specifications and Econometric Issues 
The dependent variable “Competitor identification” was examined 
using an instrument similar to the one used by Clark and Montgomery 
(1999). Subjects first identified their main business line in 2000. They 
then were asked to list the types of products in their main business line 
in 2000. This was designed to avoid biasing subject response in non-
main business line. Following these questions, subjects were asked to 
count the number of competitors along the identified main business line 
(i.e. in 2000, how many competitors do you have with your main 
business line?) Thus, competitor identification takes only non-negative 
integer values.  
To validate the survey data, I also collected archival data on the 
number of firms in electronic components and electronic equipment in 
2001 from China Markets Yearbook 20052, and compared the archival 
data with the subjective data. The de facto players for each industry are 
larger than the number of competitors perceived by all of firms for the 
same industry. Moreover, all of firms for each sub-industry again 
perceived fewer competitors than the de facto players for the same sub-
industry, providing support for my data’s validity.  In addition, I removed 
those observations with the number of competitors beyond the standard 
                                                 
2    Gao Y.X., Tse, D. K., Jiang, X. R., Tony L., & Tang, H. F. 2005 China Markets 







criteria suggested by prior studies (Porac et al., 1995; Clark and 
Montgomery, 1999). Besides the aforementioned steps, I also employed 
descriptive analysis to competitor identification. This analysis provides 
clear evidence about the differences in perceived competitors across the 
various sectors since the means for “competitor identification” variable 
range from a low of 7, 7 and 8 for consumer products, electronic 
equipment, and electronic component sector, respectively, to a high of 11 
and 17 for vehicles and vehicle part, and apparel and leather goods 
sectors.  These findings are similar to those from previous studies (Porac 
et al., 1995; Clark and Montgomery, 1999). For instance, Porac and 
colleagues (1995) found that managers of 88 Scottish knitwear 
manufacturing checked an average of 7 rivals of 261 possible firms in a 
list. Clark and Montgomery (1999) interviewed 37 second-year MBA 
students and 20 executives and found that the mean total number of 
competitors named across all respondents was 6.46. Thus, the results of 
descriptive analysis further bolster my confidence in my survey data.  
It is natural to adopt count models to test my hypotheses. Several 
count models can be applied to count outcomes such as Poisson 
Regression Model (PRM), Negative Binomial Regression Model (NBRM), 
Zero-inflated Poisson Model (ZIP), Zero-inflated Negative Binomial Model 
(ZINB). I chose ZINB to test my hypotheses for two reasons. First, the 






variance, which is rarely satisfied in practices because of over-dispersion. 
That is, Poisson Models under-fit the amount of dispersion in the 
outcome. The Negative Binomial Models (NBRM and ZINB) address the 
failure of the Poisson Models by adding a parameter, α, that reflects 
unobserved heterogeneity among observations. Second, the ZINB model, 
introduced by Lambert (1992), improves upon the under-prediction of 
zero by increasing the conditional variance without changing the 
conditional mean. The ZINB model takes three steps to address the 
under-prediction of zero counts. In the first step, ZINB models group 
membership using the logit mode. Suppose A=1 if firm is in Group A that 
has an outcome of 0 with a probability of 1, A=0 if firm is in Group ~A 
that has a positive count. The probability in each group is thus defined 
as 
 
ψψ −==== 1)0Pr(,)1Pr( ii AA .  Where )()|1Pr( γψ iiii ZFZA === .  
 
The Z-variables are referred to as inflation variables because they 
inflate the number of 0s. In the second step, the ZINB model counts for 
those observations in Group ~A that might have a zero count, but there 
is nonzero probability of a positive count. Considering that the ZINB 
accounts for both over-dispersion and excess zeros, I chose, finally, the 






by specifying the variables that determine whether the observed count is 
zero. 
To eliminate the correlation effect of sampling issue, I adopted 
fixed-effected model. The fixed-effect model accounts for the dependence 
of firms in the same sector and the standard errors of the fixed-effect 
model is statistically conservative. In contrast, an estimation model that 
negates the dependence of firms in the same sector will lead to small 
standard errors, and, consequently, “false significant” results.  (Greene, 
1994; Long and Freese, 2005)  
Moreover, since I am interested in estimating a dynamic model, I 
also introduced the one-year lagged independent variables into 
regression models. Therefore, I ended up with the fixed-effect ZINB model 
with the independent variable lagged one year: 
 
                     (1) 
 
Where )exp( 1,1,10, −− ++= tititi X εββμ , 1β is the within-firm slope for 1, −tiχ  
pooled over all firms in the same sector, and 1, −tiε is a normally distributed 
error term. In summary, ZINB model seems to be appropriate considering 
the data.  I will also test the robustness of my results with alternative 
models. I also controlled for an industrial effect by specifying that the 










































industries. To obtain robust variance estimates, I replaced the traditional 
standard errors with robust standard errors, which are known as 
sandwich standard errors in my econometric models.   
2.5.3 Operational measures for independent variables 
Organizational Capability.  Organizational capability is a composite 
construct of three correlated measures: technological capability, 
innovation capability and commercial capability.  Technological 
Capability was measured by R&D expenditure. The histogram shows that 
distribution of technological capability in my sample is skewed, thus I 
employed the natural log of R&D expenditure in 1999. Innovative 
Capability is commonly measured by the counts of patents granted. 
However, there are significant problems with patent counts as a measure 
of innovation. Most notably, the economic value of patents is highly 
heterogeneous. A great majority of patents are never exploited 
commercially, and only a very few are associated with major 
technological improvements. Moreover, a patent may consist of several 
related claims, each of which might be filed as a separate patent. 
Furthermore, propensity to patent varies considerably across industries, 
which reduces the value of patent data in cross-industry applications 
(Cohen and Levin, 1989). Considering that my empirical test involves five 
manufacturing sectors and the value of patent data in cross-industry 






of new product in prior year. Commercial Capability was measured by 
the volume of sales in prior year (Ahuja, 2000). The data exploration 
suggests that commercial capability variable is skewed. I took the natural 
logarithm of the volume of total sale in 1999 to normalize it.  I checked 
the correlation between these capability and found that they are highly 
correlated3, which indicates that there is a common factor. Thus, I 
employed Principal Component Analysis (PCA) to attain a combined effect 
of capability4. A priori factor emerged from the data with 3 items loading 
unambiguously on the primary factor. I also conducted a confirmatory 
factor analysis (CFA) on these data using the maximum likelihood 
method and also found support for the a priori factor. The estimated 
factor loadings have the expected positive sign, all are statistically 
significant at p<.0.05 level (two-tailed test), and the standardized factor 
loadings are typically large enough5.    
Experience Variables.  Following previous studies on organizational 
experience and learning (Argote et al., 1990, 1999; Baum and Ingram, 
1998), I defined the organizational experience of organization i  as: 
 
                                                 
3      The correlation between innovation capability and commercial capability is 0.3053 
(p<0.05), the correlation between innovation capability and technological capability is 
0.4321 (p<0.05), and the correlation between commercial capability and technological 
capability is 0.4890 (p<0.05). 
 
4      The eigenvalue of the first component is 1.8321. The first component uses roughly 
equal amounts of each of the variables and it explains the 61.07% variance. The 
eigenvalue of the second component is well below 1 (0.6811).  
 
5     The factor loadings for innovation capability, commercial capability and 



















+                         (2) 
 
 Where Tfound is the first year of organization i  ‘s existence, itOE  is 
the amount of operating experience accumulated by organization i  in 
year t ; 1Discount  is one of three weights that depreciate values of itOE over 
time to account for possible antiquation (because of environmental 
change) or decay (because of forgetting) of knowledge gained from 
organizational operating experiences between the time a firm is found 
and 1997; and 2Discount , is the depreciate factor of itOE between 1998 and 
2000, which I describe in detail below (Argote, 1990; Argote et al., 1999). 
For Chinese manufacturing firms, I computed this variable on 
firm’s accumulation of operating experience measured in terms of 
products introduced. Although operating experience has been 
operationalized as an accumulation of units in most past research, 
operationalization is not as clear-cut across industries (Baum and 
Ingram, 1998). So I set the organizational experience variable equal to 
two parts: (1) the (discount) number of products a firm introduced 
between the time the firm was found and 1997; and (2) the (discount) 
number of products a firm introduced between 1998 and 2000. Products 
introduced are critical to accumulations of experience, but some 






termination of these products. To examine the useful organizational 
experience based on the successful products introduced by a firm, I 
recalculated the organizational experience variables as: (1) the (discount) 
number of successful products (total products minus terminated 
products) a firm introduced between the time a firm was found and 1997; 
and (2) the (discount) number of successful products a firm introduced 
between 1998 and 2000.  
Discount Factors for Experience Variables.  Past research has 
indicated that the benefit of experience to organizations may decay over 
time because of forgetting and antiquation of learning (Argote, et al., 
1990; Baum and Ingram, 1998). To reflect the possibility of decay and 
forgetting, I computed and analyzed three sets of organizational 
experience variables (Equations 5-13) based on different specifications of 
the discount factor, suggested by (Baum and Ingram, 1998). First, I set 
the 1Discount equal to the age of the experience, which assumes a linear 
depreciation in the value of prior experience. Second, I set the 1Discount  
equal to the age of the experience squared, which assumes that the value 
of past experience depreciates more rapidly than linear at first, and then 
accelerates further with time. Finally, I set the 1Discount equal to the 
square root of the age of the experience6, which assumes that 
                                                 
6   In the square root discounting, the estimates are very similar to those in the age of 
experience and the age of the experience squared. So we only reported the results of 







depreciation of experience is initially slower than linear, and slows 
further with time.  For the second discount factor 2Discount  in equation 
(2), organizational experience itOE  in two years is recent and less decay, I, 
consequently, set 2Discount  equal to 0.75, suggested by prior studies 
(Argote, 1990; Argote et al., 1999).  
2.5.4 Operational measures for control variables  
I included firm-level, sector-level and TMT-level control variables to 
account for alternative explanations of a firm’s perception of competitors.  
Firm-level control variables.  Competitive cognition literature 
suggests that firm size and price are frequently thought to limit firms’ 
attention to a small set of other salient incumbents. The scholars from 
organizational ecology approach, for instance, argued that organizational 
size shapes competitive intensity because organizations of different sizes 
use different strategies and structures and, therefore, that large and 
small-sized organizations depend on different mixture of resource 
(Hannan and Freeman, 1977; Baum and Mezias, 1992). I employed the 
natural log of number of total employees in 1999 to control firm size. I 
also control price change without making any prediction on the sign of 
this effect. .  
Prior research also suggested that past performance influences the 
way an organization evolves, makes decisions and adapts to its 






of success exhibits inertia in many aspects of structure and strategy-
making process, and reduces intelligence gathering and information 
processing activity, and demonstrating insularity by failing to adapt to 
changes in the environment.  In order to control the alternative 
explanation of prior performance, I employed growth rate of sales to 
control the effect of past performance on competitor identification.  
Collaboration can also influence a firm’s perception of competitors. 
Wu and Pangarkar (2007a, 2007b) reported that collaboration can affect 
firm’s perception of competitors by reducing the risk and uncertainty in 
competition. To operationalize collaboration, I used the responses to one 
question in the survey which asked the respondents to identify whether 
they had formed a collaborative linkage for performing R&D during the 
year 1999.  
Sector-level control variables.  Sector-level effects were assessed 
with three items adopted from previous studies. Porac and his associates 
(1989) recognized that the Scottish knitwear manufacturers invariably 
identified their major competitors in the same region. Some comments by 
one respondent illustrated this quite clearly: “The majority of our 
competitors are either within our own group, or within our own town.” 
Accordingly, I accounted for geographic distance of competitors by 
measuring geographic concentration ratio of competitors. I constructed 
geographic concentration ratio by computing the percent of competitors 






defined the same marketplace as either in the same district7, or outside 
the focal firm’s district but in the same city area, or outside the focal 
firm’s city but in the same country, or overseas. Then I calculated the 
percent of competitors located in the same district, the percent of 
competitor located in the same city, the percent of competitors located in 
the same country, the percent of competitors located overseas. Finally, I 
summed up the percent of competitors located in the same district, the 
percent of competitors in the same city and the percent of competitors in 





















inN   
,1=i  when competitors are located in the same districts, 
    2, when competitors are located outside the district but in the same 
districts, 
    3, when competitors are located outside the city but in the same 
country, 
    4, when competitors are located overseas. 
                                                 
7   Districts are the subset of city and a metropolis (e.g. Beijing) is normally consisted of 







Competitor analysis research contends that the various stages of 
the industrial life cycle could explain managers’ belief about competitors.  
In addition, organizational ecology researchers suggest that other firms’ 
characteristics in the same industry affect the focal firm’s behaviors, as 
well as founding and death rates, and they constructed competitive 
intensity measures based on characteristics of industrial rivals—
specifically size of industrial rivals, age of industrial rivals and their 
interaction variable (Barnett, 1997). Accordingly, I included similar 
measures in my analysis to capture the effect of industry recipe on 
competitor identification.  A key issue was to choose between median 
versus mean. Both measures can be appropriate since the observations 
in my sample are randomly selected from a population and both mean 
and median have been shown to be good representations of the 
population (Lehmann 1986).  I chose median over mean since mean is 
influenced by extreme values.  I will, however, test the sensitivity of my 
results to the alternative operationalization based on mean values.  I 
would expect that the larger sectoral age, the larger number of 
competitors the focal firm perceives, and the sign of sectoral age should 
be positive. I also expect that the higher sectoral size, the larger number 
of competitors the focal firm perceive, and the sign of sectoral size should 
also be positive. However, a large firm tends to become less efficient 






(Barnett, 1997). Thus, I predict that the interaction between sectoral age 
and sectoral size should be negative.  
TMT-level Control Variables.  The social construction view suggests 
that competitive intensity is a collective negotiated reality involving the 
informants as well as other top managers (Porac et al., 1995). Such a 
reality suggests that Top Management Team (TMT) demographic 
characteristics can importantly influence both an organization’s view of 
the environment as well as its strategic response (Boeker, 1997; Gupta, 
1984).  I examined TMT demographic characteristics by employing 
Principal Component Analysis (PCA) to the TMT-level items. In addition, I 
conducted a CFA on these data using the maximum likelihood method 
and also found support for the five prior factors. The estimated loadings 
have the expected positive sign, all are statistically significant at the 
p<0.05 level (two tailed test), and the standardized factor loadings are 
typically large enough (>0.5). these five factors are defined specifically 
below. Average education of TMT indicates the average level of education 
managers of the firm received; Internationalization of TMT indicates the 
extent to which mangers the firm are foreign educated; and Gender ratio 
of TMT indicates the distribution of male and female among managers 
with the firm. These three items together reflect the degree of 
heterogeneity to which TMT possesses. New hired TMT indicates the 






outflows of managers for the firm. These two items together reflect the 
degree of stability to which TMT possesses.  
To deal with over-dispersion of zero, I specified geographic 
concentration ratio as the inflated variables that would affect the 
probability of a firm perceiving zero competitors. In order to address the 
potential problems of correlations among self-report measures, I also 
conducted Harman’s one-factor test (Harman 1976). I performed factor 
analysis using principal-components factor methods (PCF), principal 
factor method (PF), maximum-likelihood factor method (ML), separately.  
The different types of estimation strongly suggest that more than five 
factors account for the variance in the variables. 
2.6 Results and Robustness Check 
2.6.1. Results 
Table 2.2 shows that the average organizational experience is 6.14. 
I can also see that geographic concentration ratio, on average, is high for 
most of Chinese manufacturing companies. As expected, five Chinese 
industrial life cycle are not very old, which are reflected by a medium 
value of age of industrial rivals.  Table 2.2 also reports the pair wise 
correlation of main variables. It can be seen that a firm with higher level 
of capability is expected to have fewer competitors. I can also see that the 
correlation between a firm’s capability and firm size and the correlation 






significant, indicating that a large firm is accompanied with higher level 
of capability and has more opportunities to form strategic collaboration 
(Ahuja, 2000).    
------------------------------------ 
Insert Table 2.2 about here 
------------------------------------ 
I estimated thirteen nested models for testing hypotheses (see 
Table 2.3, Table 2.4 and Table 2.5).  Model 1 starts with a bare-bones 
specification including key control variables: growth rate of sale (1999), 
geographic concentration ratio, age of industrial rivals, size of industrial 
rivals, stability of TMT and heterogeneity of TMT. Of the control 
variables, most relevant to the analysis of competitor identification is the 
result for geographic concentration ratio. The geographic concentration 
ratio demonstrates a positive and significant effect on the perception of 
competitors, regardless of the inclusion of capability, experiences and 
their interaction, which supports the argument that the spatial 
distribution of competitors and market structure do have significant 
impact on the perception of competitors (Porac and Thomas, 1994; 
1995). Another important variable is age of industrial rivals. The effect of 
industrial life cycle on competitor identification is indicated by statistical 
differences in the coefficients of age of industrial rivals. The variable “Age 






experience-, or their interaction- variables is significantly different from 
zero. This finding supports Levenhagan et al.’s (1993) hypothesis that 
industrial life cycle could explain managers’ beliefs about competitive 
market. In addition, heterogeneity of TMT, internationalization of TMT in 
particular, imposes significant effect on competitor analysis, which is 
consistent with previous studies that managers’ demographic 
characteristics influence competitor analysis (Chattopadhyay, Glick, 
Miller and Huber, 1999) 
 I added the key predictor variable “Capability” in Model 2, the 
quadratic term of “Capability” in Model 3. I also include an additional 
cubic term of “Capability” in the Model 4. All the regression models 
exhibited good fit statistics (e.g., AIC and BIC statistic are lower for 
models 2 to 4 which contain the key variables of interest) suggesting that 
all the variables, taken together, explain the variation in the dependent 
variable quite well.8 The results provide support for the hypotheses 1a 
and 1b. Hypothesis 1a predicted a negative relationship between an 
organization’s capability and the number of competitors perceived. The 
results in the row label “Capability” support the negative relationship 
between an organization’s capability and the number of competitors. 
Hypothesis 1b proposed that the relationship was not uniform, but 
curvilinear.  The coefficient of the variable “Capability2” is negative and 
                                                 
8  Lower values of AIC and BIC statistics suggest that the model fit is better.  If 
variables that did not contribute much to the explanatory power of the models were 







significant.  The negative coefficient suggests that there is a maximal 
number of competitors perceived when an organization’s capabilities 
reach some point at the medium level. The positive coefficient for the 
cubed term Capabilities3 reveals the expected inverted U-shape 
relationship between an organization’s capability and the perception of 
the number of competitors, indicating that ratio of the changed 
perception of the number of competitors over the changed level of 
capability increases initially, and reduces after some thresh point 
(Aguinis, 2004).  The curvilinear relationship between an organization’s 
capability and its perceived number of competitors is illustrated in Figure 
2.1. The horizontal axis shows the observed range of values of third-order 
capability variables; the vertical axis shows the number of competitors 
perceived. The right- and left-hand tails of the inverted U-shaped curve 
illustrate that the perceived number of competitors rises when an 
organization advances to medium level of capability. In contrast, the 
perceived number of competitors decreases when an organization 
advances to higher level of capability. 
------------------------------------------------- 
Insert Table 2.3 and Figure 2.1 about here 
------------------------------------------------ 
Table 2.4 reports maximum-likelihood estimates for the analysis of 






model 5, I estimated a baseline model including the (discounted) 
experience of all products a firm introduced. After estimating the 
baseline model, I estimated two models including experience of products 
successfully introduced, each identical except for the discount factor 
used for experience. Overall, the model with the (discounted) successful 
experience explains the data much better that the model with the 
(discounted) full experience, as indicated by the coefficients of models 6 
and 7 (p<0.001). H2a predicts that the negative effect of organizational 
experience on competitor identification. The parameters of successful 
experience in two discounted specifications (the age of the experience, 
the age of the experience square) provide strong support for this 
prediction. On its own, organizational experience had an independent 
significant and negative effect on competitor identification. Models 8 and 
9 examine H2b, whether there is curvilinear relationship between 
organizational experience and competitor identification. Like model 6 and 
7, models 8 and 9 report the results in which organizational experience 
is calculated based on two different discount factors (the age of 
experience, the age of experience square). These models do not confirm 
the existence of curvilinear relationship. 
---------------------------------------------- 







2.6.2 Robustness Check 
I took several steps to assess the fit of the regression models. First, 
I compared the fits of different count models PRM, NBRM, ZIP, ZINB by 
several standard criteria and tests, including AIC and BIC. Various tests 
and measures of fits used to compare count models suggest that both 
the NBRM and ZINB consistently fit better than either the PRM or the ZIP. 
The Voung statistic provides support for ZINB model. Second, I plotted 
the graph of differences from observed counts from PRM, ZIP, NBRM, 
and ZINB. The plotted lines strongly suggest that the ZINB and the 
NBRM is preferred over the PRM and the ZIP. Finally, I also employed 
NBRM to check the robustness of my results between ZINB and NBRM9. 
The results from the NBRM models are consistent with the results from 
the ZINB models, which provide additional support for the robustness of 
the results. 
2.7 Discussions 
This essay first contributes to the literature on competitor analysis 
by focusing on a very fundamental yet generally ignored issue, 
competitor identification.  The introduction of two theory-based, firm-
specific constructs: capability and experience, which influence 
competitor identification, adds to a range of current research, including 
strategy (resource-based theory) (Chen, 1996), organization ecology 
                                                 
9      The results of NBRM are available for the inquiry. However, in order to save the 






(Barnett, 1993; Greve 1998), institutional theory (Lant and Baum, 1997), 
and managerial cognition theory (Porac et al., 1989), to provide a more 
complete explanation of competitor analysis. My empirical findings show 
that capability had a negative (H1a), but curvilinear (H1b), relationship 
with number of competitors.  Those firms with moderate levels of 
capability were associated with greater number of competitors compared 
to those at the extremes. This is consistent with the logic that high 
capability firms tend to view only a relatively smaller number of firms as 
competitors.  While firms with lower levels of capability also report fewer 
competitors than moderately capable firms, they appear to have more 
competitors than the elite firms.  Similar to the resource partitioning 
model (Carroll, 1985) firms with moderate level of capability may compete 
with both the periphery and the center of the market. A slightly different 
relationship emerged regarding experience.  While it was anticipated that 
there would be a negative (H2a) relationship between experience and 
competitor identification, the findings support my expectation that firms 
with higher level of experience would become resistant to change and 
tend to report less competitors.  
Second, this essay spans various analytical levels of competitor 
analysis: firm-, industry- and TMT-level analysis. Porac and Thomas 
(1990) proposed that different levels of focus and of abstraction are 
possible in defining competitors. However, the majority of researchers 






1997a). This study is one of the first attempts to engage in multilevel 
analysis, in which competitor identification is compared and contrasted 
systematically in a multilayered fashion. The analysis of “multi-level”, in 
contrast to a single-level, could provide additional insights for 
understanding competitor analysis.  
Third, this essay provides added theoretical integration between 
two important subjects in strategy: the cognitive literature (Reger and 
Huff, 1993; Lant and Baum, 1997; Porac et al., 1989; Porac and Thomas, 
1990; Porac et al., 1995; Hodgkinson, 1997b) and the resource-based 
view (Barney, 1991; Peteraf, 1993). This study highlights the relational 
nature of these prominent but seemingly separable theories in predicting 
the patterns of competitor analysis. The conceptualization and the 
proposed measures of capability and experience have implications for the 
resource-based view research. While significant progress has been 
achieved at the conceptual level, the resource-based view research has 
been greatly limited by difficulties in operationalization and 
measurement of the proposed constructs (Conner, 1994). This study 
makes one of the first attempts in this direction. More fundamentally, 
capability and experience, two central but unexamined constructs in 
competition and competitor analysis, provides the conceptual linkage not 
only between the resource-based view and cognitive approach to 
competitor analysis, but also between the static analysis of competitors 






treatment (a firm’s experience accumulated over time) of competitor 
analysis. When I hypothesized that an organization’s capability and 
experience have a demonstrable effect on its competitor identification, 
resource-based view have been expanded to join with cognitive approach 
to competitor analysis.   
The conceptualization of an organization’s capability and 
experience also has implications for researchers adopting cognitive 
approach. Although the cognition literature has offered us the significant 
insight into competitor analysis, it, however, has not adequately 
incorporated firm-level variables into its analysis. At this level of analysis, 
the cognitive approach to competitor analysis which occurs when one 
firm orients toward another and considers the action and the 
characteristics of the other in business decisions fall silent, mainly due 
to omission of firm-specific characteristics of the observing firm per se. 
Emphasizing on the role of firm-specific capability and experience on 
competitor analysis, this study can complement the cognitive approach 
and fill this void.  
Furthermore, considering that capability and experience are 
specific to the focal company means that the different level of capability 
and experience that the firm possesses will affect its exploring and 
explaining the environment.  From this vantage point, I would conjecture 
that as a firm’s capability (experience) advances to higher levels, a firm 






competitors and dropping some others, irrespectively of mental models of 
key managers. I also suggest that as capability and experience 
underlying a firm-specific competitive advantage advance simultaneously, 
I may expect the focal firm to modify and redirect dynamically and 
actively its interpretation about competitive environment. It also raises a 
question for future research. As noted, most cognitive research has 
examined how some firms share common attributes or perceptions of one 
another that leads to clustering themselves into subgroups.  The focus is 
on the homogeneity of firms within the subgroup but heterogeneity 
across groups. My contribution is to show that the first step in a 
competitor analysis (competitor identification) can be explained by way of 
sources of firm heterogeneity.  If these firms have heterogeneous 
resources, their sets of competitors should also vary.  What remains to 
be explained, then, is how these initial differences in competitors rooted 
in firm heterogeneity produces the shared beliefs of competitive space.   
Fourth, our findings on the role of organizational capability and 
experience in competitor identification also have important implications 
for the managers and practitioner.  Companies with limited or high levels 
of capability or those with low levels of experience tended to perceive 
fewer competitors.  When managerial cognition is affected by 
organizational capability and experience, any inaccurate managerial 
perceptions and understanding of a firm’s rivals lead to cognitive trap, 






potential rivals and weaken a firm’s ability to seize opportunities or 
interact effectively with its rivals, resulting in too late to deal with 
“sudden” competitors.  The effective competitive analysis such as the 
sensibility of scanning and control systems, exchange and analysis of 
information, and the responsiveness of decisions and decision-makers to 
their environments should take account of firm’s capability and 
experience, which would stretch managers’  thinking about their firms’ 
new opportunities and how to create and sustain a competitive 
advantage in dynamic marketplace.    
Finally, compared to the prior research using a small sample and 
focusing on a single industry, my study adopts a large sample of Chinese 
manufacturing firms across five industries. When I controlled the 
potential effects of sector-level, firm-level and TMT-level factors on the 
relationships, the results from ZINB regression models are robust and 
consistent.  The robust results strongly support my hypotheses that 
firm-specific features are central to competitor identification and the 
essential link between firm-specific resources and competitor 
identification are explicit. The theoretical implication of this finding is the 
generalization of the relationships between organizational resources and 






2.8 Limitations and Future Directions 
Although an important first step, this study has been limited by 
using only one year lag data of controls variables to test the hypotheses. 
Thus, future research could extend my analysis over a longer period of 
time. By examining these relationships over time, I may begin to 
understand the dynamics associated with competitor identification. Do 
companies routinely adjust their perceptions of who is a competitor?  If 
not, what leads to relatively stable or to shifts in these perceptions? 
Addressing these methodological and theoretical extensions to our 
present study will lead to further understand the central issue of 
competitor identification.  
The conceptual linkages between an organization’s capability and 
experience and competitor identification have been tested empirically in a 
changing institution economy. Conceptually, the findings may also be 
applicable to other emerging economies or other types of economies. 
Empirically, however, this needs to be verified from other economies 
properly in future research. In addition, this study focused only on 
manufacturing industries. Future research should consider testing these 
relationships not only in samples from other economies besides China 
but also in the other types of industries.  Considering that the effects of 






services or knowledge-based sectors, the incorporation of services sectors 
would add further richness to the framework developed here.  
The technology capability, innovative capability and commercial 
capability examined in this study represents only a subset, albeit an 
important one, of firm-specific capability. The purpose is to build up 
conceptual linkages between firm-specific capability with competitor 
identification, rather than listing entire firm-specific capability dimension. 
In the future, researchers can incorporate such variables as social 
capability (Ahuja, 2000), and speed of decision making (Eisenhardt, 1989) 
into organization’s capability as I just did in this study. 
 










CHAPTER 3: TOWARD A UNIFIED PERSPECTIVE ON COMPETITION, 






In this essay, I propose an interactive impact of competition and 
collaboration on innovation performance, and hypothesize that the 
interactive impact will be stronger in highly uncertain environments, 
such as high technology industries, since information acquisition and 
exploitation in a speedy fashion are vital in these industries. I analyze 
survey data obtained from a panel data of Chinese firms in five 
industries (electronic equipments, electronic components, consumer 
goods, vehicles and vehicle parts and apparel and leather goods).  
Empirical evidence is supportive of my key predictions. Specifically, I find 
that in high technology industries, high competition and collaboration 
together lead to high innovation output.  I do not observe the same effect 




















Do particular combinations of competition and collaboration result 
in greater innovation output? Do industry characteristics affect the 
relationship between competition and collaboration, on the one hand, 
and innovation, on the other hand?  I aim to address these questions in 
the present study.   
While some of the above topics have been addressed by prior 
research, there are three key issues with the prior literature.  First, the 
three constructs of competition, collaboration and innovation have not 
been simultaneously examined in prior studies.  I believe that these 
concepts are interlinked and examination of two constructs (such as 
competition and innovation (e.g. Scherer, 1967) or collaboration and 
innovation (e.g. Ahuja, 2000), without consideration of the third, may 
only provide a partial picture.   
Secondly, despite the centrality of these questions in today’s 
knowledge economy, the answers provided by prior research have been 
far from conclusive.  Consider, for instance, the relationship between 
competition and innovation—ecologists and economists have differing 
predictions about this relationship.  Starting with Schumpeter (1942) 
several economists have suggested that market power provides a strong 
incentive for firms to innovate.  In other words, an ex-post monopolistic 






incentive to undertake innovation activities.  Excess rivalry, in the form 
of too many competitors, on the other hand, entails high uncertainty 
which will reduce the likelihood of R&D investments and, consequently, 
innovation output (Horowitz, 1962; Hamberg, 1964; Scherer, 1967; 
Mansfield, 1968). On the other hand, ecologists have proposed that 
intense competition for limited resources (e.g. human resources, 
technologies, social capital) implied by a competitive market structure, 
creates resource “bottlenecks”, which circumscribes the probability of 
successful innovation (Carroll, 1985; Hannan and Ranger-Moore, 1990; 
Hannan, Ranger-Moore, and Banaszak-Holl, 1990). For example, Carroll 
(1985) suggested that competition among large organizations in a 
population to occupy the center of the market frees peripheral resources 
that are most likely to be used by small specialist members of the 
population—in other words competition might promote innovation in 
terms of identifying niches. 
Thirdly, the prior literature has examined these relationships on 
an acontextual basis—i.e., without regard to the industry context (Ahuja, 
2000; Ang, 2007).  I argue that industry context is an important 
contingent factor influencing the relationship between these variables—
e.g., collaboration may enhance innovation in high-tech industries but 
not in low-tech industries. 
I address these issues with the literature by arguing that the 






predictor of innovation than either of these constructs on a standalone 
basis.  In addition, I also introduce the argument that the relationship 
between these three key concepts is dependent on industry context---
high technology industry versus low technology industries.  Specifically, I 
argue that the interaction between high competition and high 
collaboration will bolster innovative output only in high technology 
industries but not in medium and low technology industries.    
This paper is organized as follows. In the following section, I review 
the research on competition and innovation and collaboration and 
innovation. Second, based on this review, I propose a conceptual model 
of competition, collaboration and innovation and incorporate industry 
context as a contingent factor. In this section, I propose two hypotheses 
about the differing impact of the interactive effect of collaboration and 
competition on innovation across high-tech and low-tech industries. I 
discuss the methodological details next followed by the results of 
hypotheses testing. In the concluding section, I discuss the implications 
of my findings, limitations of my analysis and directions for future 
research.  
3.2 Background and Motivation 
3.2.1 Competition and Innovation 
The theoretical arguments about the relationship between 






Schumpeter, 1942; Horowitz, 1962) have argued that innovation 
increases with market concentration—primarily due to the incentive of 
ex-post monopolistic position, other theorists have argued differently. For 
example, some economists (e.g. Scherer, 1967) noted that an 
organization in a permanent monopoly position would not have an 
incentive to disturb this status quo by innovating---the so-called “lazy 
monopolist” problem (Nelson and Winter, 1982; Jewkes et al., 1969; 
Kamien and Schwartz, 1982). Still others have argued that insulation 
from competitive pressure breeds bureaucratic inertia and discourages 
innovation (Scherer, 1980). On the other hand, the empirical results 
about the relationship are also fragile and inconclusive (Cohen and Levin, 
1989). Many studies have found a positive relationship between market 
concentration (high market concentration implying low competition) and 
R&D (Horowitz, 1962; Hamberg, 1964; Scherer, 1976; Mansfield, 1968) 
with a few others finding exactly the opposite (Williamson, 1965; 
Bozeman and Link, 1983).  Still others (e.g., Scherer (1967) based on 
Census data) have found a non linear relationship such as an inverted 
U-shaped one).   
The failure to obtain robust results seems to suggest that prior 
literature may not have considered some key contingent factors (e.g. 
industry characteristics such as high-technology versus low technology) 






(Cohen and Levin, 1989).  As noted earlier, modeling of this contingent 
relationship is a key contribution of my study.   
3.2.2 Collaboration and Innovation  
Over the last few decades, a rich body of literature has emerged on 
the topic of collaboration—examining diverse issues such as the 
motivations behind collaboration (Hagedoorn and Schakenraad, 1994; 
Harrigan, 1988; Nohria and Garcia-Pont, 1991; Baum, Calabrese, and 
Silverman, 2000; Hennart, 1988; Kogut, 1988; Powell, Koput and Smith-
Doerr 1996; Ahuja 2000), successful management (including appropriate 
structuring and governance) and performance implications (e.g., 
innovation performance; Uzzi, 1996 1997; Mitchell and Singh, 1996). 
Several studies have found that collaborative relationships have 
improved performance in a variety of respects (Singh and Mitchell 1996): 
access to a wider scale and scope of assets, (Hagedoorn and 
Schakenraad, 1990; Harrigan, 1988; Nohira and GarciaPoint, 1991), 
enable learning of new skills (Baum, Calabrese and Silverman, 2000; 
Hennart, 1988; Kogut, 1988; Powell, Koput and Smith-Doerr, 1996), 
promote economies of time (or speed to market), facilitate complex 
adaptation (Uzzi 1996 1997), increase the probability of a firm’s survival 
(Uzzi 1996), and consequently have positive influence on subsequent 
innovation (Ahjua, 2000), and improve growth rate (Powell, Koput and 






Though prior literature on collaboration has provided valuable 
insights, I believe that modeling a direct relationship between 
collaboration and innovation without consideration of the competitive 
environment or the industry context may only provide a partial picture.  
One purpose of this paper is to propose a conceptual model of 
competition, collaboration and innovation and to incorporate industry 
context, which has not been captured in prior researches, as a 
contingent factor. The critical issue for the conceptualization is to 
differentiate the interactive impact of competition and collaboration on 
innovation into organizational activity differences (e.g. information 
discovery and exploitation) that differ across specific industry contexts.   
3.3 Conceptual Development 
3.3.1 Competition as a source of information10  
Drawing from prior literature on managerial cognition, I argue that 
competition is an important source of information for firms. Analyzing 
competition may provide firms the essential information to reduce 
environmental uncertainty.  First, according to March’s (1994) attention 
structure, when hard data on the benefits of a new product and a new 
technology are difficult to find, mutual monitoring among competitors 
                                                 
10    Hayek (1945) defined information as “the preliminary outcomes of the market 
process that inform individuals where it is worthwhile to search.” He further noted that 
information “consists to a great extent of the ability to detect certain conditions---an 
ability that individuals can use efficiently only when the markets tells them what kinds 






helps decision makers to allocate scare attention to those competitors 
whose are closely related to their own. Through focusing on some specific 
competitors, decision makers develop category-based comparisons to 
simplify the cognitive task of understanding the complex competitive 
environment.  Porac and his colleagues (1989, 1990, 1995) suggested in 
their early studies that managers cut through the ambiguity and frame a 
competitive area by classifying and simplifying the diversity of 
competitors. White and Eccles (1987: 984) noted that a firm “defines its 
role in terms of the similarities and differences it has with respect to 
other producer.”  In the process of comparison, managers will select out 
some central attributes and use them as the basis for parsing a 
competitive landscape (Walton, 1986; Reger and Huff, 1987;, Hodgkinson 
and Johnson, 1987;, Porac, Thomas, and Baden-Fuller, 1989). Both 
Walton (1986) and Reger  and Huff (1987) found that bank executives 
made comparisons on the basis of such attributes as location, 
geographic scope, target market, organizational structure and size, 
growth strategies, and management skills. Similarly, Porac and his 
colleagues (1990) also found that Scottish knitwear managers adopt an 
ensemble of attributes including size, technology, product style, and 
geographic location to form the categories of an industry model. Thus, 
mutual observations among competitors focus decision makers’ attention 
on narrowly defined categories and simplify their analytical task, 






Second, through surveying competitors, managers have more 
opportunities to discover important information such as unique market 
positions. Prior studies strongly suggest that decision-makers select 
similar firms as reference groups in the search for competitive advantage 
(Porac et al., 1995; March, 1994). By comparing their own firms with 
reference groups, decision-makers can identify their own firms’ relative 
strengths and weaknesses. An important consequence is that decision-
makers can uncover the information about the dimensions along which 
competition is occurring and endeavor to differentiate themselves from 
other competitor. 
With respect to the idea of competition as a way of discovering 
opportunities, Mr. Rupert Murdoch’s bid for for Dow Jones and its Wall 
Street Journal newspaper is quite informative.  Financial Times (2007) 
noted: 
He (Mr Murdoch) had all the world’s big information providers in 
his sights, from the New York Times to the Financial Times to 
Reuters. Specifically Mr. Murdoch expected to invest in Europe and 
Asia, and to increase coverage of US, international and non-
business news. “all to better compete with the New York Times”. 
He would expand in UK, the Financial Times’ home market, and 
promised: “We’d taken on everybody in terms of supply of real-time 
news.” He was thinking about whether to eliminate the Journal’s 
subscription charges for its online products, in hopes of potentially 
ad dollars from incumbent leading financial sites, Yahoo Finance, 
MSN Monday and AOL Money & Finance, as New York Times 
executives were exploring whether they should have free access to 
its website. Longer term, Mr. Murdoch made it clear that Dow 
Jones feeds into a plan to break CNBC’s monopoly over 24-hour 
business news by spending $150m to $200m to launch its Fox 








As the example of News Corp shows, competition is a valuable 
source of information about the dimensions on which competition may 
be occurring and also about strategic pathways and opportunities to 
improve firm’s performance.  I submit that the greater the competition 
faced by a firm, the more information a firm will derive and the greater 
its stimulation to enhance performance by launching new strategic 
initiatives.     
The above arguments are also consistent with the view of 
organizations as open social systems that interact with their 
environment.  Given an uncertain environment, organizations must seek 
information and take action based on that information (Boulding, 1956).  
Weick (1984) also noted that an organization develops specific ways to 
know the environment. 
3.3.2 Collaboration facilitates information exploitation 
Though competition conveys the information of market 
opportunities and changes, a firm must have the ability to grab such 
opportunities, which is determined to a great extent by a firm’s internal 
competencies and absorptive capacity (Cohen and Levinthal, 1990). As 
Inkpen (1998: 75) argues:  “A firm must have the capacity to learn and 
have the necessary systems and processes for knowledge to be acquired. 






building a base of related knowledge connections, and by breaking down 
cultural misalignments between the alliance and parent managers.”  
Collaboration enhances a firm’s capacity to learn in several different 
ways, as outlined below.  
First, collaboration promotes information communication within 
partners of a collaborative network. Although competition can provide 
timely information about market changes and opportunities, such 
information is dispersed among separate firms (Hayek, 1945). 
Collaboration promotes the interaction of firms that possesses only 
partial information, and facilitates information transfer through 
communication and exchange—serving as a locus for exchanging and 
accumulating the information dispersed among separate individual firms 
(Uzzi, 1997). Furthermore, collaboration developed out of third-party 
referral networks enable a firm to go beyond the existing embedded 
relationship and access those new partners’ knowledge.  
Second, collaboration can be a means to compensate for the lack of 
internal skills and knowledge base. Innovation activities involve the 
simultaneous use of different sets of skills and knowledge bases that 
individual firm may not possess (Arora and Gambardella, 1990). 
Developing multiple, broad competencies in the face of rapid changes in 
competitive environment, however, is difficult for a firm (Mitchell and 
Singh, 1996), because a firm is faced with both time constraints and 






requires a firm to respond quickly, and makes a long-term process of 
internal development infeasible. Collaboration provides a firm timely 
access to knowledge and recourses that are otherwise unavailable, 
consequently improving its capability of exploiting such information 
(Powell, Koput and Smith-Doerr 1996). 
Third, collaboration can increase the likelihood of successful 
innovation activities by sharing the investing costs with the partners. 
Innovation activities, particularly large R&D projects, often require high 
investment (e.g. large amounts of commercial capital, lots of technicians 
and scientists etc.), which is both costly and risky for any individual firm. 
Collaborative R&D can generate economies in research since each 
partner in a venture can greatly save its investment in commercial 
capital and human capital, and potentially increase the successful 
probability of innovation activities (Ahuja, 2000). 
Fourth, collaboration can help a firm develop and strengthen 
internal competencies. Collaboration deepens a firm’s competencies not 
just by managing relations dyadically, but by providing greater 
opportunity to refine organizational routines for cooperating and render 
them more versatile (Powell, Koput and Smith-Doerr 1996). Improved 
internal capability, in turn, increases its ability to recognize and discover 
new information. This is analogous to a researcher who learns skills and 
experience through participating in research projects. Her accumulated 






Equally importantly, collaboration enables a firm to reconstruct its 
social relations, consequently changing the sources and scope of its 
information. On the one hand, a firm can employ collaboration to 
transform competitors into partners and thus alter the nature of 
competition. As Powell, Koput and Smith-Doerr (1996) note: “No longer 
can the goal be to vanquish your opponent, lest you eliminate your 
collaborator on another project.” On the other hand, a firm can employ 
collaboration to reconstruct its social relations, extending its scope of the 
information through two mechanisms—broadening the scope of social 
relations and by going beyond the existing embedded relationship to 
newly matched firms and accessing these new partners’ knowledge, 
through third party referral networks, for instance (See Figure 3.1).  
---------------------------------------- 
Insert Figure 3.1 about here 
---------------------------------------- 
3.3.3 The Interactive Effect of Competition and collaboration  
I submit that competition and collaboration be considered two 
steps of decision process in the way decision-makers recognize and 
interpret the information, thus affecting organization’s decision making 
processes (Aldrich, 2007). Specifically, competition as a process of 
information discovery helps decision-makers grasp timely information of 






interpretation of information, decision-makers would make strategic 
decisions (e.g. strategic collaboration). When decision-makers, in the 
pursuit of firm’s profit-maximization, are confronted with an uncertain 
environment and are constrained by bounded rationality, they seek 
information about what their competitors are doing, and compare 
themselves with rivals to define their relative strengths and weaknesses, 
identify a unique market position, and discover market opportunities 
(Porac et al., 1995). Collaboration enables a firm to closely observe what 
others are doing by exchanging and communicating such information 
among the partners who may even be competitors, and help each grasp 
more completely and timely the information about markets. Moreover, 
collaboration enables a firm to access those critical skills and 
competencies originally possessed by competitors who have been 
transformed into partners through collaboration (see Figure 3.2). The 
case of General Motors (GM) and Toyota’s New United Motor 
Manufacturing Inc. (NUMMI) joint venture is an apt illustration in this 
regard  
“In NUMMI, the manufacturing and engineering processes are 
controlled by Toyota. … In GM’s JV agreement with Toyota, GM is 
allowed to assign 16 managers to NUMMI for two years and then 
rotated back to GM. These managers are assigned to NUMMI to 
exploit knowledge…. Witness the decline in market share for the 






recognize the differences in Japanese competitor’s skills was a key 
element in the Big three’s inability to counter the competitive 
thrust of the Japanese firms. … In GM’s case, its JV with Toyota 
has been a key factor in increasing management’s focus towards 
manufacturing quality. The JV has been a source of new 
knowledge that could not have been acquired without a cooperative 
relationship.” (Inkpen, 1998)  
----------------------------------------- 
Insert Figure 3.2 about here 
----------------------------------------- 
3.3.4 Industry context as a contingent factor: High technology industries  
Environmental uncertainty is widely recognized as a major 
contingency factor (Burns and Stalker, 1961; Lawrence and Lorsch, 1967; 
Mahmood and Mitchell, 2004) in determining inter-firm competition and 
collaboration (Powell, Koput and Smith-Doerr 1996). Technology 
intensive industries are characterized by rapidly evolving technologies 
and shifting technological standards (Tushman and Anderson, 1986; 
Nelson and Winter, 1982), thus posing an even greater challenge for 
member firms. Investing in developing new technology, a key decision in 
these industries, typifies the uncertain choices, because of the fact that 
large amounts of competitors are competing to be the swiftest to the 






advantage. Thus, high technology industries, which are characterized by 
high uncertainty in competition, and furious competition on technologies, 
would stimulate a firm to proactively forge collaboration. Three 
arguments support the prediction that industry context will serve as a 
contingent factor influencing the relationship between the interactive 
effect of collaboration and competition, on the one hand, and innovation, 
performance, on the other hand.   
First, in high technology industries, the fact that many groups of 
competitors are likely to be working on the same R&D projects and the 
rewards go to the swiftest increases the risks in innovation activities 
(Nelson and Winter 1982; Dosi, 1988). High technology industries are 
also characterized by ongoing changes in product, service and 
technologies through which firms compete as each firm strives to 
surpass the others. Collaboration promotes economies of time---“the 
ability to capitalize quickly on market opportunities” (Uzzi 1997). For 
example, joint problem-solving arrangements, because of strategic 
collaboration, increase the speed at which products are brought to 
market by resolving problems in real time during production and help a 
firm to match product designs closely to consumer preferences. Under 
conditions of rapid product innovation (implying intense competition for 
new products and new technologies) and mercurial consumer 






system for allocating resources and enables members to tap into the key 
resources that are critical for technological innovation (Ahuja, 2000).   
Second, in high technology industries, the high speed of 
technological change escalates the uncertainty (Tushman and Anderson, 
1986; Wade, 1995).  Competition, as a primary source of uncertainty, 
constrains firm actions and shapes firm fates (Pfeffer and Salancik, 1978). 
Ever-changing technological standards further increase the uncertainty 
in competitive landscape. Since firms face high uncertainty in 
technological competition (e.g. the biotechnology sector examined in 
Powell et al’s (1996) seminal work), they are likely to forge collaboration 
in order to keep at the cutting edge (Powell, Koput and Smith-Doerr 
1996). In such contexts where uncertainty is high and decision cues are 
socially defined, collaboration has been shown to produce better quality 
decisions that have cognitive economy, quality and accuracy (Messick, 
1993).  
Third, in high technology industries, the information of the specific 
market upon which each firm makes decisions is dispersed among 
separate competitors. This can be attributed to the many opportunities 
and multiple pathways to compete and succeed in such industries (Ang, 
2007). No firm can possess all of market information and maintain 
sustainable competitive advantage for long periods of time. Hence firms 
have more incentive to employ collaboration as a means to tap into the 






limited individual fields of vision as widely as possible. Thus, other 
things being equal, I propose: 
 
Hypothesis 1a: The interaction of competition and collaboration has 
a positive impact on innovation performance in high tech industries. 
 
In medium and low technology industries, the slower pace of 
technological change does not require quick response to technological 
innovation.  Nor do these industries require huge investments in R&D. 
Since the degree of environmental uncertainty is low, information of 
market conditions and technological changes is not as vital for firms in 
low technology industries (Stuart, 2000; Ang, 2007). Given these 
characteristics, I predict that the interaction between competition and 
collaboration may not boost the innovation performance of firms in these 
industries.  Hence, I hypothesize that: 
 
Hypothesis 1b: The interaction of competition and collaboration will 
not have a positive impact on innovation performance in medium 







3.4 Data and Methods 
World Bank, in collaboration with the Enterprise Survey 
Organization of the Chinese National Bureau of Statistics, undertook a 
survey in 2001 about East Asian firms under a project entitled The study 
of competitiveness, technology and firm ventures, which formed  the key 
source of data for my study (Shahid Yusuf, Kaoru Nabeshima, and Yifan 
Hu, 2001).. The survey covered 300 firms in each of five cities--- Beijing, 
Chengdu, Guangzhou, Shanghai and Tianjin---for a total of 1,500 
Chinese firms.  The survey consists of two questionnaires, completed by 
the senior managers of the firm.  The survey collected detailed 
information on financial statements and on different aspects of corporate 
governance, financing, firm-government relations, innovation, technology, 
labor, and the like. Most quantitative questions cover the period 1997-
2000; most of qualitative questions covered only the time of the survey.  
The sample consists of both manufacturing and service firms. The 
industries covered include electronic components (14.7 percent); vehicles 
and vehicles parts (14.4 percent); apparel and leather goods (14.1 
percent); electronic and communication equipment (12.5 percent); 
household electric goods (11 percent); information technology services 
(8.9 percent); accounting, auditing, and nonblank financial services (7.1 
percent); business logistic service (7 percent); advertising and marketing 






the sample, firms vary substantially by size and by type of ownership. 
The samples were randomly chosen given a predetermined distribution 
by city and broad industry and size strata.  I restricted the analysis in 
the present study to the four manufacturing sectors since some of the 
key issues of interest (e.g., formation of strategic collaboration for 
technology development purposes) are more applicable to these sectors, 
and used a small portion of the survey that gives information on firms’ 
competitor identification. This produced a final sample size of 299 high 
technology companies and 315 low technology companies. I also utilized 
questions on firms’ age, size, financial performance and R&D investment 
and prior year’s innovation output. 
3.4.1 Operational measures for the key variables 
Dependent variable: A firm’s innovation performance is measured 
by patenting frequency11. We adopt patenting frequency because patents 
are important measure of innovation performance for two main reasons 
(Comanor & Scherer 1969; Mueller 1966; Griliches 1984). First, they are 
directly related to inventiveness. Second, they represent an externally validated 
measure of technological novelty (Griliches 1984). We measured patenting 
frequency as the number of patents received by a firm in a given year.  
                                                 
11    I adopt new product introduced as an alternative measure of innovation output for robustness 
checking. The estimates of new product equations (Note: 524 Chinese companies are included in 
new product equations) are consistent with those of patenting frequency equations. I does not 






Independent variables: Competitive intensity was defined as the degree 
of pressure a focal firm’s rivals impose on it.  The measure combined 
information about a focal firm’s market share in its main line of business and 
the number of competing firms identified by a key manager in the focal firm.  
The greater the market share of a focal firm the fewer the number of perceived 
competitors, lower will be the competitive intensity.  We used the following 
formula to calculate competitive intensity.   
[ ])1/(log iii OCACCI −=  
 
Where 
iCI  is competitive intensity faced by a firm in its main business line, 
 is the focal firm i ’s market share in its main business line, 
 is the number of competitor in the firm i ’s main business line. 
For identifying collaboration (voluntary cooperative relationship between 
firms involving exchanging, sharing or co-development of new products and 
new technologies; Gulati (1998), Ang (2008)), we focused on R&D activities (also 
called R&D alliances or technology alliances). Since we are examining 
whether there is an interaction effect between competition and 
collaboration, the multiplicative interaction term of the two independent 
variables identified above also served as a key independent variable in 






3.4.2 Technological intensity of Industry 
Prior studies have adopted two general approaches to measure 
technological intensity of industry. The first approach is to focus on 
inputs to industries by examining the proportion of workers in 
technology-oriented occupations or the business costs devoted to 
research and development. This approach provides more objective 
criteria. For instance, Hadlock et al.(1991) identify high tech industries 
by suing the Occupational Employment Statistics Survey of private 
employers to identify the proportion of technology workers engaged in 
research and development. Jenkins et al. (2006) define high technology 
industries as industries where employment in both research and 
development and in all technology-oriented occupations is at least twice 
the national industrial mean. Following this approach, I employed the 
ratio of R&D personnel over total employees to classify industries into 
high, medium and low technological industries. As a result, electronic 
equipments industry is classified into high technology industry, vehicles 
and vehicle parts industry, electronic components industry and 
consumer goods industry are classified into medium technology 
industries, and apparel and leather goods industry is classified into low 
technology industry.   
In addition, Organization for Economic Cooperation and 






low-tech based on objective indicators of the technological activities that 
take place in each industry such R&D expenditure relative to value 
added or R&D expenditure relative to production. This classification has 
been adopted by many scholars (Frias and Guerediaga, 2000; Kintana et 
al., 2006). I also adopted the second approach to verify the classification 
of industries from the first approach. I found that the classifications of 
two approaches converged.  As a result, I arrived at the following 
classification: high-tech (139 firms), medium-tech (440 firms) and low-
tech industries (136 firms) (See Table 3.1).  
--------------------------------------- 
Insert Table 3.1 about here 
--------------------------------------- 
3.4.3 Control variables 
I relied on relevant prior research for identification of control variables. 
Specifically, I introduced two levels of control variables to control alternative 
explanations. Considering that lagged effect of innovation performance, I 
included the number of patents granted during the previous years 1999 
and 1998.  The prior year’s R&D intensity implies better innovation 
performance in the next year, I thus control a firm’s R&D intensity in the 
prior year 1999. Given that an established firm would more likely to have 
more time to apply and be granted patents than a new firm, I also control 






Research in the Schumpeterian tradition would predict that 
geographic proximity to competitor will have a negative effect on 
innovation since the lure of an ex-post monopoly is considerably weaker 
when the geographic distance is small.  To account for the effect drived 
from geographic distance from competitors, I included Geographic 
concentration ratio (GC) as another dimension of competition.  It proxies 
the composition of population in terms of geographic distance.  I 
identified successively distant marketplaces as follows:  the same district, 
outside the focal firm’s district but in the same city area, outside the 
focal firm’s city but in the same country, and overseas. The survey 
provided us information about the number of competitors in each of 
these categories.  Based on this information, I calculated the Geographic 

















inN   
,1=i  when competitors are located in the same district, 
    2, when competitors are located outside the district but in the same 
city, 
   3, when competitors are outside the city but within the country,  






3.4.4 Estimation methods  
I estimate all the models using robust Maximum Likelihood 
Estimation (MLE)12.  We employ Zero-inflated negative binomial (ZINB) 
regression models to test our hypotheses. I use ZINB regression models, 
instead of negative binomial models, to estimate the patenting frequency 
equations because negative binomial models will produce biased 
estimates. Because many firms reporting zero patenting would be 
discarded by negative binomial models, the effects of political ties on 
innovation throughput would be limited to the subset of the sample and 
the effects of political ties on innovation throughput will be 
underestimated. ZINB regression models, on the other hand, do not have 
similar drawbacks because those firms reporting zero patenting would be 
included in the estimates. Therefore, I estimate ZINB regression models 
with careful treatment of zero patenting observations using prior two 
years’ patenting performance as inflated variable. The probability 
function for a ZINB regression model is specified as (For a detailed 
discussion of ZINB regression model, see Minami, Lennert-Cody, Gao, 
Roman-Verdesoto, 2007) 
                                                 
12    Standard maximum-likelihood estimation (MLE) may be biased due to the clustering of 
observation where firms are selected from different industries. The robust variance estimate is 
employed to calculate the standard errors based on the primary sampling unit (i.e., industry-level 
are jurisdiction in our data) rather than individual observation. Robust MLE does not change the 









1. is given by for =y 0, 
1, 2L  
2. Covariates are related to the mean of the imperfect state as 
follow:   
3. Covariates are related to the mean of the perfect state as follow:  
 
4. iB and iG are row vectors containing covariate values for the 
thi observation. The covariates in iB and iG may be different, 
depending on the processes thought to have generated from the 
data.  
 
Estimates for β , γ and θ are obtained by maximizing the log-
likelihood function  with respect to β , 
γ and θ . ZINB regression models were estimated in STATA 10 (both data 






3.5 Results and Robustness Check 
3.5.1 Results 
Replying on the past research on industrial technological intensity 
(Frias and Guerediaga, 2000; Kintana et al., 2006; Smith, 1999), I am 
able to classify five manufacturing industries into high technological 
industry, medium technological industry and low technological industry. 
Table 3.1 presents the classification of five manufacturing industries into 
high-tech, medium-tech and low-tech industry. Several interesting 
conclusions can be drawn by examining the data.  First, ratio of R&D 
personnel across the five Chinese industries varies dramatically, which 
suggests that these manufacturing industries differ in the proportion of 
employees in R&D activities or the resources devoted to R&D. While 
electronic equipments industry demonstrates the highest ratio of R&D 
personnel among these five manufacturing industries, apparel and 
leather goods sector only has 1/100 percent of the ratio in electronic 
equipments industry. On the other hand, electronic components industry, 
vehicles and vehicle parts industry and consumer goods industry show 
comparable the proportion of workers in R&D.  Table 3.1 also shows that 
the R&D intensity varies significantly across five manufacturing 
industries. There is a big gap between electronic equipment industry and 
other four manufacturing industries. Apparel and leather goods industry 






pattern can be observed in the consistency between two ratios. This 
suggests that even if I adopt a variety of approaches they lead to the 
consistent results in terms of various classifications—giving us greater 
confidence about the robustness.  
Table 3.2 presents the descriptive statistics for key variables across 
sectors. For high technological industry---electronic equipment sector, 
the number of patented on average is higher than that of other four 
manufacturing industries. It is important to note that inter-organization 
R&D collaboration is more prevalent for firms belonging to high-tech 
industry than those firms belonging to medium-tech or low-tech 
industries. Table 3.3. reports the mean value, standard errors and 
pairwise correlation coefficients for the key variables included in the 
regression analysis. Most of Chinese manufacturing firms reported 
having been granted at least one patents in 2000. The average 
competitive intensity a Chinese firm confronts is around 2.8 (the average 
number of competitors per percent market share), which indicates that 
that the typical market structure falls between the two extremes of 
monopoly/tightly controlled oligopoly, on the one hand, and a perfectly 
competitive market, on the other hand. There are very few cases of 
multicollinearity, many of which are expected.  For instance the 
innovation performance variable proxied by patent granted during 2000 







Insert Table 3.2 and 3.3 about here 
---------------------------------------------------- 
 
Table 3.4 presents the robust MLE of ZINB model of patents 
granted during the year 2000.  I estimated two models for high 
technology industry and two models for medium technology industry13. 
Both my key hypotheses received additional support since the coefficient 
for the interactive effect of collaboration and competition is positive and 
significant (Hypothesis 1a) for high technology industries (model 2) but 
not for low technology industries (Hypothesis 1b; model 4).  
--------------------------------------- 
Insert Table 3.4 about here 
--------------------------------------- 
Turning to main effects of competitive intensity and collaboration 
on firm innovation performance, I find that the standalone impact of 
competitive intensity has significant and negative impact on innovation 
performance in high technological industry. This may attribute to high 
uncertainty resulted from high competition, dampening firms’ incentive 
to conduct innovation activities. Equally importantly, inter-organization 
                                                 
13   The number of patents granted in low technological industry is too few to achieve convergence 
in regression model. As such, I did not report the estimated results of ZINB model of patents 






R&D collaboration has a negative impact on firm innovation performance 
in high tech industry, but inter-organization R&D collaboration has 
positive impact on firm innovation performance in medium tech industry. 
The negative effect of R&D collaboration in high-tech industry may 
attribute to knowledge leakage. In high-tech industry, knowledge leakage 
implied by R&D collaboration could be a big issue for partners of 
collaborative relationship. By contrast, the knowledge leakage resulted 
from R&D collaboration is not a serious problem.   
The lagged innovation variables have positive and significant 
coefficients in all the estimated models.  This would be consistent with 
the arguments of the resource based view since these firms may have 
developed some unique inimitable skills that allow them to have high 
innovation year after year.  These firms may have also developed the 
necessary routines for high innovation output, which again may be 
inimitable, ensuring high performance year after year (Nelson and 
Winter, 1982). The coefficients for concentration ratio of market are 
significant and positive across the models, indicating that geographic 
proximity from competitors would generate better innovation 
performance.  
In sum, the overall pattern of results is quite consistent with my 
conceptual model of competition, collaboration and innovation. I stress 
two key findings. First, competition by itself has less effect on innovation 






contingent upon the employment of collaboration (Cohen and Levin, 
1989). Innovation implies the creation of new information, that requires 
not only the ability to discover the information (in which competition 
might play a central role), but also the capacity of exploiting such 
information, which is facilitated by collaboration (March, 1991). Second, 
the impact of interaction of competition and collaboration on innovation 
performance hinges upon industrial technological conditions. The greater 
the technical intensity of an industry, the stronger the positive impact 
that the interaction of competition and collaboration will have on 
innovation performance in the industry.  
3.5.2 Robustness Check 
I adopted two alternative measures of firm innovation performance 
to check robustness. The first measure was based on new products 
introduced during the year 2000. If a firm introduced new product 
during the year 2000, it was coded 1; 0 otherwise. The second measure 
was based on binary data on whether a firm was granted at least one 
patent during the year 2000. Two sets of models employing two different 
alternative measures for innovation performance achieve the same 






3.6 Discussion and Concluding Remarks  
This research was undertaken with two primary purposes. First, it 
aimed to propose a conceptual model for unifying the two key constructs 
of collaboration and competition, by integrating them under information 
discovery and exploitation activities.  Furthermore, the research tried to 
link the interactive effect of these two key constructs to innovation. 
Second, using this conceptual model of competition and collaboration, 
this study argues that this interactive effect on innovation output is 
contingent on the industry context. The conceptual model of 
incorporating competition, collaboration, innovation and industry context 
has been verified by data gathered a panel data of Chinese firms across 
five manufacturing industries.   
I made two key assertions in this study.  First I argued that 
collaboration and competition must be considered as two interrelated 
dimensions for explaining organizational innovation output. I argued that 
competition is a source of information and collaboration allows firms to 
exploit the information and achieve tangible results in the form of higher 
innovation output.  Secondly, I argued that the combined effect of 
collaboration and competition may be stronger in some industrial 
settings than others—specifically high technology industries rather than 
medium-tech or low-tech industries since the uncertainty is greater in 






support to both my key assertions.  I find that the combined effect of 
collaboration and competition enhances innovation output in high tech 
industries but not in medium-tech and low-tech industries. Interestingly, 
I find that the standalone impacts of collaboration and competition to be 
much weaker and inconsistent across different industries (specifically 
with varying technological intensities), suggesting that prior research 
may have committed an error of omission by either examining the 
standalone, rather than combined, impact, or ignoring specific industrial 
context.   
The article contributes to the literature on competition by arguing 
that competition is an important source of information—a contrasting 
perspective to the notion of fit between environment and firm strategies. 
Drawing from research in the economics discipline on competition 
(Hayek, 1945), bounded rationality (Simon, 1955), and transaction cost 
economics (Coarse, 1937; Williamson, 1975), I argued that the 
information necessary to decision-makers is dispersed among separate 
individual firms, each of whom possesses only partial information. 
Competition, as an important source of information, reveals the most 
essential information on what rivals are doing—in other words 
competition facilitates information discovery. 
The joint consideration of competition and collaboration also 
shows the complementariness of two very prominent but contrasting 






highlights the significance and usefulness of applying a unified 
perspective on competition and collaboration for investigating firm 
decision making. While competition can facilitate the discovery of 
opportunities, collaboration strengthens a firm’s ability to exploit such 
information. Information exploitation occurs when a firm gains timely 
access to critical resources, expertise and skills that are unavailable but 
vital for innovation, and it proactively reconstructs its social relations so 
as to develop and deepen its internal competencies. My empirical results 
support this argument by showing that the interactive effect of 
competition and collaboration would lead to better innovation 
performance.  
This study also argued that the joint effect of competition and 
collaboration on innovation is moderated by environmental conditions—
specifically the interactive effect explains innovation only in high tech 
industries. The more technologically intensive the industry, the higher 
the degree of uncertainty, and hence the greater incentive for firms to 
employ collaboration to exploit the information revealed in the 
competition process and the more significant the joint contribution of 
competition and collaboration to innovation performance. Additional 
consideration of environmental effects on the joint effect of competition 
and collaboration on innovation adds to current efforts in strategy 
(resource-based view, in particular) (Barney 1986; Chen 1996), 






1999), organization ecology theory (Greve 1998, 2000), which attempt, 
from different theoretical perspectives, to provide distinct explanations of 
firm behaviors and their outcomes. In this study, the environmental 
effects that trigger the combination of competition, collaboration and 







CHAPTER 4 CONCLUSIONS 
          In this chapter I present the key implications and contributions 
of this research. The chapter is divided into three sections. Section 6.1 
describes this dissertation’s contribution to theory. Section 6.2 
describes the management and strategy implications of the research. 
Section 6.3 concludes the dissertation and presents some directions 
for future research. 
4.1 Contributions to Theory    
This study contributes to the literature on competition by 
adopting the Resource Based View to systematically analyze the 
antecedents and consequences of competition, and comprehensively 
demonstrate the whole dynamic process of competition.   
This study first contributes to the literature on competitor 
analysis by focusing on a very fundamental yet generally ignored 
issue, competitor identification.  The introduction of two theory-based, 
firm-specific constructs: capability and experience, which influence 
competitor identification, adds to a range of current research, 
including strategy (resource-based theory) (Chen, 1996), organization 
ecology (Barnett, 1993; Greve 1998), institutional theory (Lant and 
Baum, 1997), and managerial cognition theory (Porac et al., 1989), to 






Second, this study spans various analytical levels of competitor 
analysis: firm-, industry- and TMT-level analysis. This study is one of 
the first attempts to engage in multilevel analysis, in which competitor 
identification is compared and contrasted systematically in a 
multilayered fashion. The analysis of “multi-level”, in contrast to a 
single-level, could provide additional insights for understanding 
competitor analysis.  
Third, this study provides theoretical integration between two 
important subjects in strategy: the cognitive competitive mapping 
literature (Reger and Huff, 1993; Lant and Baum, 1997; Porac et al., 
1989; Porac and Thomas, 1990; Porac et al., 1995; Hodgkinson, 
1997b) and the Resource Based View (Barney, 1991; Peteraf, 1993). 
Fundamentally, two central but unexamined constructs in 
competition and competitor analysis---capability and experience, 
provide the conceptual linkage not only between the Resource Based 
View and cognitive approach to competitor analysis, but also between 
the static analysis of competitors (a firm’ capability at specific time 
point) and the path-dependent treatment (a firm’s experience 
accumulated over time) of competitor analysis.  
Equally importantly, this study stresses the significance and 
usefulness of applying a unified perspective to competition and 
collaboration in investigating firm innovation performance. While 






strengthens a firm’s ability to exploit such information, resulting in 
better innovation performance. Better innovation performance occurs 
only when a firm discovers market information, proactively 
reconstructs its social relations so as to gain timely access to critical 
resources, expertise and skills that are unavailable but vital for 
information exploitation. My empirical results support this argument 
by showing that the joint effect of competition and collaboration would 
lead to better innovation performance. Therefore, this study 
accentuates a unified perspective to examine the two seemly 
contradict but closely related dimensions in firm innovation activities.  
In addition, compared to the prior research using a small 
sample and focusing on a single industry, my study adopts a large 
sample of Chinese manufacturing firms across five industries. When I 
controlled the potential effects of sector-level, firm-level and TMT-level 
factors on the relationships, the results from regression models are 
robust and consistent.  The robust results strongly support my 
hypotheses that firm-specific features are central to competitor 
identification and the essential link between firm-specific resources 
and competitor identification are explicit. The theoretical implication 
of this finding is that the generalization of the relationships between 
firm-specific resources and competitor analysis across multiple 






4.2 Contributions to Management and Strategy 
This research makes several contributions to managerial 
practice and strategy. First, it highlights the importance of firm-
specific capability and experience in shaping the understanding of 
competitive environments. Thus when decision-makers construct and 
interpret their competitive space and competitive positioning, they 
should pay more attention to their own firm’s characteristics in 
general, capability and experience in particular, in order to construct 
a complete account of competitive space and their own competitive 
position. Competition is not only objective but also, more importantly, 
the process through which decision-makers identify important 
information and interpreting such information. Second, the empirical 
findings of this study also suggest that the interpretation of such 
information will influence a firm’s collaboration and, in turn, 
influence innovation performance. Intensive competition would 
stimulate decision-makers to forge strategic collaboration when they 
perceive many competitors are competing for the same technologies 
and product/process. This study suggests that decision-makers 
confronted with competitive situations should seriously examine the 
possibility of strategic collaboration with their competitors as well as 
other stakeholders (e.g., customers, government, suppliers etc.) to 






innovation performance. Unfortunately, such an obvious truth is 
sometimes overlooked by decision-makers when faced with intense 
competition.  
This study also draws public policy makers’ attentions to the 
appropriate degree of competition with industry. Given the role of 
competition and collaboration in enhancing firm innovation 
performance, this would imply that limiting competition under some 
degree and fostering inter-firm collaboration would be efficient and 
desirable.  
4.3 Limitations and Future Research  
 Although an important first step, this study has been limited to 
using only three-year period of data to test the hypotheses. Thus, 
future research could extend my analysis over a longer period of time. 
By examining these relationships over time, I may begin to 
understand the whole dynamic process of competition. Addressing 
these methodological and theoretical extensions to the present study 
will lead to further understand the central issue of competition.  
The antecedents and consequences of firm-based competition 
have been tested empirically in an evolving economy with changing 
institutions. Conceptually, the findings may also be applicable to 
other emerging economies or other types of economies. Empirically, 






future research. In addition, this study focused only on six industries. 
Future research should consider testing these relationships not only 
in samples from other economies besides China but also in other 
industries.  Considering that the dynamic process of firm-based 
competition may vary in other sectors, inclusion of other sectors 




TABLE 2.1 INDUSTRY, SUB-SECTORS ACTIVITY AND NUMBER OF FIRM PARTICIPATING BY SUB-SECTORS 
 
Industry activity Sub-sector activity 
Number of firms 
participating 
Apparel and leather goods Cut and Sew Apparel Manufacturing 110 
 Leather and hide tanning and finishing 18 
 Leather and allied product manufacturing 43 
 Apparel knitting mills 51 
Electronic equipment Computer and peripheral equipment manufacturing 89 
 Communications equipment manufacturing 67 
 Audio video equipment manufacturing 36 
Electronic components Electron tube manufacturing 27 
 Bare printed circuit board manufacturing 17 
 semiconductor and related device manufacturing 34 
 printed circuit assembly (Electronic assembly) manufacturing 17 
 
Electronic Capacitor, resistor, coil, transformer, connector 
manufacturing 108 
Consumer products Household cooking appliance manufacturing 27 
 Household refrigerator and home freezer manufacturing 29 
 Household laundry equipment manufacturing 9 
 Small electric appliance manufacturing 100 
Vehicles and vehicle parts Motor vehicle manufacturing 29 
 Motor vehicle body and trailer manufacturing 7 
 Motor vehicle parts 73 
 Gasoline engine and engine parts 15 
 Electrical and electronic equipment 14 
 Steering and suspension components 11 
 Brake system 10 
 Transmission and power train parts 7 
 Seating and interior trim 5 
 Metal stamping 4 
  Motorcycle, bicycle, and parts manufacturing 41 
TABLE 2. 2 CORRELATION MATRIX OF MAIN VARIABLES 
 
    Mean S.D. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
1 
Competitor 
identification 46.120 109.217 1.000               
2 Firm size t-1 5.667 1.391 -0.049 1.000              
3 Price changet-1 -4.393 12.259 0.058 -0.033 1.000             
4 Growth rate of salest-1 8.506 206.451 0.053 -0.042 -0.017 1.000            
5 Collaborationt-1 0.042 0.201 -0.043 0.036 -0.006 -0.008 1.000           
6 
Geographic 
concentration ratio 90.003 25.065 0.121* -0.058 -0.010 0.000 -0.018 1.000          
7 
Age of industrial 
rivals 9.139 4.274 0.034 0.070 0.049 -0.019 -0.043 0.042 1.000         
8 
Size of industrial 
rivals 293.736 201.323 0.000 0.294* -0.015 -0.014 -0.016 0.017 0.140* 1.000        
9 New hired TMT 0.076 1.092 
-
0.097* 0.321* -0.027 -0.006 0.045 0.045 -0.039 0.107* 1.000       
10 Turnover rate of TMT -0.014 0.959 0.048 0.059 -0.034 -0.039 -0.030 -0.059 0.026 0.077* -0.022 1.000      
11 Average age of TMT 0.002 1.195 0.114* -0.037 -0.010 -0.059 
-
0.088* 0.203* 0.080* 0.091* 0.026 0.044 1.000     
12 Gender ratio of TMT 0.011 0.996 -0.008 
-
0.253* -0.024 -0.006 -0.049 0.046 0.034 0.027 -0.065 0.021 0.008 1.000    
13 
Internationalization 
of TMT 0.011 0.884 -0.008 0.251* -0.011 -0.040 -0.046 -0.031 -0.008 0.113* 0.047 -0.052 -0.032 -0.071 1.000   










0.127* 0.140* 1.000 




0.101* 0.125* 0.182* 
* p<0.05
TABLE 2.3 RESULTS OF ZINB MODELS ESTIMATIONS OF COMPETITORS REGRESSED AGAINST 
CAPABILITY 
 
  Model 1 Model 2 Model 3 Model 4 
Firm-level variables Baseline First order Second order Third order 
Firm sizet-1 -0.009 0.082** 0.076* 0.057*   
 (0.020) (0.025) (0.031) (0.023)    
Price changet-1 0.009+ 0.006 0.006 0.004    
 (0.005) (0.006) (0.006) (0.005)    
Growth rate of salest-1 0.000*** 0.000*** 0.000*** 0.000*** 
 (0.000) (0.000) (0.000) (0.000)    
Collaboration t-1 -0.257 -0.106 -0.127 -0.112    
 (0.364) (0.316) (0.317) (0.294)    
Sector-level variables     
Geographic concentration ratio 0.013*** 0.014*** 0.013*** 0.014*** 
 (0.003) (0.003) (0.003) (0.002)    
Age of industrial rivals 0.120*** 0.082*** 0.086*** 0.068*** 
 (0.015) (0.017) (0.015) (0.016)    
Size of industrial rivals 0.002*** 0.001** 0.001*** 0.001**  
 (0.000) (0.000) (0.000) (0.000)    
Age of rivals*Size of rivals -0.000*** -0.000*** -0.000*** -0.000*** 
 (0.000) (0.000) (0.000) (0.000)    
TMT-level variables     
Stability of TMT     
New hired TMT -0.207** -0.148 -0.139+ -0.132    
 (0.079) (0.091) (0.082) (0.084)    
Turnover rate of TMT 0.102 0.071 0.072 0.096    
 (0.090) (0.088) (0.089) (0.094)    
Heterogeneity of TMT     
Average education of TMT 0.217+ 0.189 0.193+ 0.197+   
 (0.125) (0.118) (0.114) (0.114)    
Gender ratio of TMT -0.031 -0.022 -0.031 -0.041    
 (0.062) (0.059) (0.062) (0.059)    
Internationalization of TMT 0.118** 0.106* 0.111* 0.123**  
 (0.040) (0.047) (0.052) (0.042)    
Key variables     
Capabilities  -0.237** -0.197* -0.290*** 
  (0.074) (0.079) (0.079)    
Capabilities2   -0.041* -0.111**  
   (0.018) (0.039)    
Capabilities3    0.033*** 
    (0.008)    
Constant 1.590*** 1.354*** 1.508*** 1.726*** 
 (0.285) (0.222) (0.209) (0.195)    
inflate                 
Geographic concentration ratio -4.144*** -4.147*** -4.181*** -4.178*** 
 (0.290) (0.290) (0.291) (0.291)    
Constant 0.893+ 0.904+ 0.916+ 0.905+   
 (0.506) (0.517) (0.521) (0.519)    
                 
lnalpha 0.568*** 0.547*** 0.544*** 0.535*** 
 (0.040) (0.041) (0.041) (0.040)    
     
Log Likelihood -3137.133 -3127.334 -3126.065 -3121.955 
AIC 6284.267 6264.668 6262.131 6253.909 
BIC 6307.015 6287.416 6284.879 6276.657 
 Notes: α. The sample included 699 observations; Number of groups (industries)= 5;   








Table 2.4 RESULTS OF ZINB MODELS ESTIMATIONS OF COMPETITORS REGRESSED AGAINST 
TECHNOLOGICAL EXPERIENCE 
  Model 5 Model 6 Model 7 Model 8 Model 9 
Hypothetical relationships  (linear  relationship) (nonlinear relationship) 
 
(All 
Experience)   {Successful  Experience}   
              Discount 
factors W=Exp•Age W=Exp•Age W=Exp•Age2 W=Exp•Age W=Exp•Age2 
Firm-level variables      
Firm sizet-1 -0.009 -0.016 -0.014 -0.017 -0.014    
 (0.019) (0.021) (0.021) (0.020) (0.021)    
Price changet-1 0.009* 0.009+ 0.008+ 0.009+ 0.008+   
 (0.004) (0.004) (0.004) (0.004) (0.005)    
Growth rate of salest-1 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 
 (0.000) (0.000) (0.000) (0.000) (0.000)    
Collaborationt-1 -0.256 -0.224 -0.192 -0.226 -0.183    
 (0.361) (0.340) (0.330) (0.339) (0.316)    
Industry-level variables      
Geographic concentration 
ratio 0.013*** 0.013*** 0.014*** 0.013*** 0.014*** 
 (0.003) (0.003) (0.003) (0.003) (0.003)    
Age of industrial rivals 0.123*** 0.139*** 0.141*** 0.139*** 0.142*** 
 (0.017) (0.010) (0.009) (0.009) (0.009)    
Size of industrial rivals 0.002*** 0.002*** 0.002*** 0.002*** 0.002*** 
 (0.000) (0.000) (0.000) (0.000) (0.000)    
Age of rivals* Size of rivals -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** 
 (0.000) (0.000) (0.000) (0.000) (0.000)    
TMT-level variables      
Stability of TMT      
New hired TMT -0.205** -0.193* -0.199* -0.192* -0.199*   
 (0.079) (0.081) (0.079) (0.080) (0.079)    
Turnover rate of TMT 0.097 0.102 0.105 0.103 0.104    
 (0.092) (0.092) (0.092) (0.092) (0.092)    
Heterogeneity of TMT      
Average education of TMT 0.214+ 0.221+ 0.215+ 0.221+ 0.216+   
 (0.125) (0.115) (0.115) (0.116) (0.115)    
Gender ratio of TMT -0.033 -0.039 -0.038 -0.040 -0.038    
 (0.060) (0.057) (0.060) (0.058) (0.060)    
Internationalization of 
TMT 0.117** 0.131** 0.146*** 0.133** 0.147*** 
 (0.038) (0.040) (0.044) (0.045) (0.042)    
Key Variables      
All experience  -0.001                
 (0.001)                
Successful experience   -0.003** -0.006*** -0.005 -0.004+   
  (0.001) (0.001) (0.004) (0.003)    
(Successful experience)2    0.000 -0.000    
    (0.000) (0.000)    
Constant 1.567*** 1.491*** 1.426*** 1.504*** 1.419*** 
 (0.302) (0.288) (0.278) (0.287) (0.285)    
inflate                 
Geographic concentration 
ratio -4.145*** -4.123*** -4.122*** -4.123*** -4.122*** 
 (0.290) (0.289) (0.289) (0.289) (0.289)    
Constant 0.893+ 0.817+ 0.813+ 0.817+ 0.813+   
 (0.506) (0.465) (0.466) (0.465) (0.465)    
                 
lnalpha 0.568*** 0.559*** 0.557*** 0.559*** 0.557*** 
 (0.041) (0.041) (0.041) (0.041) (0.041)    
      
Log Likelihood -3133.43 -3099.31 -3098.44 -3099.22 -3098.41 
AIC 6276.86 6208.63 6206.88 6208.44 6206.81    
BIC 6299.60 6231.32 6229.57 6231.14 6229.50    
Notes: α. The sample included 691 observations (8 companies did not report the number of products introduced since the 
establishment); Number of groups (industries)= 5;   
           β. Standard errors in parentheses; * p<0.05, ** p<0.01, *** p<0.001.  
           W is the discounted factor used to compute experience variable for a given model.\ 





Industry     
Medium Tech 
Industry     
Low Tech 
Industry 
Sectors Electronic Equipments  Electronic Components  
Vehicles & Vehicle 
parts Consumer Goods  
Apparel & Leather 
Goods 
Ratio of R&D personnel 0.131  0.037 0.032 0.032  0.013 
          














TABLE 3.2 DESCRIPTIVE STATISTICS FOR KEY VARIABLES ACROSS SECTORS 
 
              
Sectors Variables Obs. Mean 
Std. 
Dev. Min. Max. 
Consumer products Patent granted 2000 152.00 1.48 8.55 0.00 96.00 
 Competitive intensity 143.00 2.81 1.29 0.01 6.91 
 Collaboration 151.00 0.15 0.36 0.00 1.00 
       
Electronic components Patent granted 2000 181.00 0.52 2.58 0.00 20.00 
 Competitive intensity 163.00 2.94 1.33 0.69 6.65 
 Collaboration 180.00 0.21 0.41 0.00 1.00 
       
Electronic equipment Patent granted 2000 175.00 1.80 16.72 0.00 220.00 
 Competitive intensity 159.00 2.71 1.29 0.00 6.72 
 Collaboration  174.00 0.32 0.47 0.00 1.00 
       
Vehicles and vehicle 
parts Patent granted 2000 207.00 0.38 1.51 0.00 12.00 
 Competitive intensity 191.00 2.80 1.36 0.02 7.60 
 Collaboration  204.00 0.19 0.39 0.00 1.00 
       
Apparel and leather 
goods Patent granted 2000 207.00 0.38 1.51 0.00 12.00 
 Competitive intensity 191.00 2.80 1.36 0.02 7.60 




TABLE 3.3 CORRELATION MATRIX 
 
                        
 Variables Mean SD 1 2 3 4 5 6 7 8 
1 Patent granted 2000 1.09 10.07 1.00        
2 patent granted 1999 0.91 4.00 0.33* 1.00       
3 R& D intensity 0.12 1.39 -0.07 -0.01 1.00      
4 Firm age 2.35 0.88 -0.04 -0.02 -0.06 1.00     
5 Concentration ratio of market 92.56 19.58 0.00 0.02 0.02 0.08* 1.00    
6 Competitive intensity 2.80 1.31 -0.04 -0.01 -0.03 0.06 0.06 1.00   
7 Collaboration 0.22 0.41 0.06 0.15* -0.03 0.02 -0.00 0.01 1.00  
8 
Competitive intensity * 
Collaboration 0.62 1.29 0.05 0.13* -0.03 0.02 -0.02 0.18* 0.90* 1.00 
 
Note: +Number of observations is 715; *p<.05. 
TABLE 3.4 MAXIMUM LIKELIHOOD ESTIMATES OF ZINB MODELS FOR PATENT INNOVATION α 
 
          
 High  Tech Medium Tech 
Variables Model 1 Model 2 Model 3 Model 4 
Patents granted 1998-1999 0.05 0.06 0.10*** 0.10*** 
 (0.07) (0.05) (0.01) (0.01)    
R&D intensity 1999 -0.29 3.55 -0.24+ -0.28+   
 (0.20) (2.37) (0.14) (0.16)    
Firm age -0.08 0.17 -0.52*** -0.51*** 
 (0.25) (0.24) (0.06) (0.08)    
Concentration ratio of market 0.02* 0.01 0.01+ 0.02*   
 (0.01) (0.02) (0.01) (0.01)    
Competitive intensity -0.91*** -1.35*** 0.07 0.16+    
 (0.24) (0.35) (0.07) (0.12)    
Collaboration -0.99+ -4.47** 1.42*** 1.88*** 
 (0.65) (1.56) (0.23) (0.46)    
Competitive intensity * Collaboration  1.14**  -0.16    
  (0.45)  (0.15)    
Constant 2.22+ 4.29 -1.02 -1.39*** 
 (1.14) (2.70) (0.72) (0.42)    
inflate                
Patents granted 1998-1999 -1.66*** -1.64*** -2.09+ -2.07+   
 (0.44) (0.45) (1.11) (1.10)    
Constant 1.55** 1.69*** 2.01*** 2.01*** 
 (0.48) (0.38) (0.28) (0.27)    
                
lnalpha 1.00*** 0.69** 0.18 0.18    
 (0.27) (0.24) (0.23) (0.24)    
     
Log Likelihood -117.82 -116.13 -223.21 -223.02    
AIC 255.64 254.26 450.41 450.03    
BIC 285.13 286.70 458.68 458.29    
 
NOTES. α  For low technology industry (Apparel and leather goods sector), few firms reported being granted patents (For the 
detailed information, please refer to Table 2.) The regression could not converge.  
                  –Robust SEs are given in parentheses.   
                All models use the method of robust estimate of variance to account for the effects of the sampling design case 
(clustering effects); 
                  +p<0.1,  
                  * p<0.05,  
                  ** p<0.01,  
                  *** p<0.001, 
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APPENDIX 1 WORLD BANK THE STUDY OF COMPETITIVENESS, TECHNOLOGY & 
FIRM LINKAGES (MANUFACTURING SECTORS: QUESTIONS FOR THE SENIOR MANAGER OF THE 




industry code: code11  
city code: code12  
district code: code13  
enumerator code: code14  
firm id: code4  
 
INTERVIEWER: Read the following statements to the respondent  
 
Please be assured that the confidentiality of responses will be respected. In any analysis or 
report, the World Bank will only use information aggregated across firms. No company or 
respondent names will ever be disclosed. Asia Market Intelligence has been appointed to collect 
the responses and is under contractual obligation not to share the information with clients or to 
use it for other purposes.  
 
Thank you for your participation in this study. Your cooperation is much appreciated.  
 
INTERVIEWER NOTE:  
 
In answering this survey please do NOT leave ANY entries blank. If a quantity is requested and 
the amount is zero, then please record “0.” If a question is asked which is not applicable, then  
please respond with “N.A.” If they refuse to answer, please code "REF".  
 
(M) indicates multiple answers allowed, (S) indicates only a single answer.  
The questions are to be answered regarding a single plant. If the manager oversees multiple 
plants, the plant that is seen as the most innovative (i.e. newest technology, recent investments 
etc.) should be selected.  
 
INTERVIEWER: Please circle ONE code of the following "industry sectors" and 
"subsectors" that applies to the company, and then ask the following questions with 
reference ONLY to that industry sub-sector.  
Ask respondent for confirmation.  
 
Industry sectors and subsectors : (S)  
 
1 Apparel and Leather Goods  
 
1 Cut and Sew Apparel Manufacturing  
2 Leather and Hide Tanning and Finishing  
3 Leather and Allied Product Manufacturing  
4 Apparel Knitting Mills  
 
 
2 Electronic Equipment  
 






6 Communications Equipment Manufacturing  
7 Audio and Video Equipment Manufacturing  
 
3 Electronic Components  
 
8 Electron Tube Manufacturing  
9 Bare Printed Circuit Board Manufacturing  
10 Semiconductor and Related Device Manufacturing  
11 Printed Circuit Assembly (Electronic Assembly) Manufacturing  
12 Electronic Capacitor, Resistor, Coil, Transformer, Connector Manufacturing  
 
4 Consumer Products  
 
13 Household Cooking Appliance Manufacturing  
14 Household Refrigerator and Home Freezer Manufacturing  
15 Household Laundry Equipment Manufacturing  
16 Small Electrical Appliance Manufacturing  
 
5 Vehicles and Vehicle parts  
 
17 Motor Vehicle Manufacturing  
18 Motor Vehicle Body and Trailer Manufacturing  
19 Motor Vehicle Parts  
Gasoline Engine and Engine Parts  
Electrical and Electronic Equipment  
Steering and Suspension Components  
Brake System  
Transmission and Power Train Parts  
Seating and Interior Trim  
Metal Stamping  
20 Motorcycle, Bicycle, and Parts Manufacturing  
 
A. GENERAL INFORMATION 
 
A1a In 2000, how many competitors do you have with your main business line?               
                                                                                                                              competitors ma1a  
 
A1b Of those competitors, how many are:  
             1 Wholly owned foreign subsidiaries?                           ma1b1  
             2 Domestic firms that have foreign ownership?             ma1b2  
             3 Domestic firms that have no foreign ownership?         ma1b3  
 
A2a  
Among those number of competitors mentioned earlier, how many of them are new competitors 
that first began production since the beginning of 1998?                new competitors     ma2a  
 
A2b Of these new competitors, how many are:  
              1 Wholly owned foreign subsidiaries?                               ma2b1  
              2 Domestic firms that have foreign ownership?                ma722  
              3 Domestic firms that have no foreign ownership?            ma723  
 
A3 Considering all your competitors , what percentage have located their plants :  
1 In the same district as your plant                                              ma31 %  
2 Outside your district but in the same city area as your plant    ma32 %  
3 Outside your city area but in the same country as your plant   ma33 %  






                                                                                                                      100%  
A4 Please tell us about the number of your products that have been certified by different standard 
setting bodies. Please code "N.A." if no such certification exists for your business.  
 
Number of certified products 




1 ma4a4 ma4b4 
2 ma4a5 ma4b5 
3 ma4a6 ma4b6 
 
ISO 9000 (or 9001, 9002, 9003, or 9004) certification  
Other forms of internationally-agreed certification  
Certification by a national body  
Certification by a foreign body for the purposes of exporting to  
that foreign nation.    Specify nation:…ma4x1  
                                  Specify nation:…ma4x2  
                                  Specify nation:…ma4x3  
 
 
A5 How much money would a new firm have to spend in order to build a production plant and to 
set up a marketing and distribution operation which competes with your own? (USE LOCAL 
CURRENCY, in 000's)                                                            ma5  
 
A6 Do you have a foreign partner ?                             (S) ma6  
                                                     Yes                    1  
                                                       No                    2                GO TO A7  
 
 
A6a  IF YES:  
1 What percentage is the foreign partner ownership share ?              % ma6a1  
2 In what year was the relationship established ?                                    ma12a2  
3 What is the nationality of your (principal) foreign partner?                      ma12a3  
 
A7 (SHOWCARD) Since January 1, 1999, please indicate if your plant has engaged in any of the 
following activities with a foreign firm located abroad. (no need to fill if service firms)  
 
                                                                                                                Don’t  
                                                                                            Yes    No     know     Refuse  
 
a Your plant produces parts, subassemblies, or other 
 inputs to production for the foreign firm                                1      2          8            9   ma7a 
b Your plant manufactures final products for the 
 foreign firm                                                                             1      2          8             9   ma7b 
c Your plant manufacturers products to the specifications  
of the foreign firm                                                                  1     2         8              9   ma7c 
d Your plant produces goods of your own design that are  
used as inputs in a foreign firm's production process  
1     2         8              9     ma7d 
     d1 IF YES, what share of revenues are generated by these in-house designs ?        
          ma7d1_____(% revenues)                                
e Are parts used by your plant supplied by the foreign  






   e1 IF YES, what share of material costs do these parts supplied by the foreign firm represent?      
ma7e1______( % material cost )  
f Your plant provides design services or engages in 




(service firms: no need to fill in question A8 to A10)  
 
A8a and c What production process is used at your facility in year 2000? And in 1995? (M)  
A8b and d For each of the technology that is used in year 2000, is it automated ? And in 1995? 
(CIRCLE IF YES)  
"Automated" does not simply mean mechanized, but that there is substantial computer control of 
the processes or mechanization that requires minimal intervention or supervision by workers.  
 
  A8a                                     A8b                                A8c                                          A8d  
Used in 2000 Automated in 2000 Used in 1995  Automated in 1995 
1 ma8a1  1 ma8b1 1 ma8c1 1 ma8d1 
2 ma8a2   2 ma8b2 2 ma8c2 2 ma8d2 
3 ma8a3  3 ma8b3 3 ma8c3 3 ma8d3 
4 ma8a4  4 ma8b4 4 ma8c4 4 ma8d4 
5 ma8a5  5 ma8b5 5 ma8c5 5 ma8d5 
6 ma8a6 6 ma8b6  6 ma8c6 6 ma8d6 
7 ma8a7  7 ma8b7 7 ma8c7 7 ma8d7 
8 ma8a8  8 ma8b8 8 ma8c8 8 ma8d8 
9 ma8a9  9 ma8b9 9 ma8c9 9 ma8d9 
10 ma8a10  10 ma8b1 10 ma8c10 10 ma8d10 
11 ma8a11  11 ma8b1 11 ma8c11 11 ma8d11   
12 ma8a12  12 ma8b1 12 ma8c12 12 ma8d12 
13 ma8a13  13 ma8b1 13 ma8c13 13 ma8d13 
14 ma8a14  14 ma8b1 14 ma8c14 14 ma8d14 
15 ma8a15  15 ma8b1 15 ma8c15 15 ma8d15 
16 ma8a16  16 ma8b1 16 ma8c16 16 ma8d16 
 
 
1 Semiconductor or LCD fabrication 2 Semiconductor assembly 3 Circuit board assembly 4 
Product assembly (except sewing) 5 Product or component testing  
6 Metal forging  
7 Metal stamping/bending 8 Metal machining  
9 Welding  
10 Painting/finishing  
11 Plastic injection molding or extrusion  
12 Fabric cutting  
13 Sewing 14 Leather cutting  
15 Leather sewing or glueing  
16 Other (please describe) ……… ma14x  
 
A9   the percentage (in terms of the original or net value of the fixed assets) of computer 
controlled  production machines in use                           in 1998 ( )?  
 
1. in 2000 ma9a _______ % 2. 1998: ma9b________ %  
 
A10 In this industry subsection how many shifts per day constitute 100% capacity utilization? 









(SHOWCARD) For the purposes of this survey a new product is one which was introduced or 
produced for the first time after January 1, 1998 AND meets at least ONE of the following criteria:  
i. was subsequently sold at a price at least 5% higher or lower than the products the firm sold on 
January 1, 1998  
ii. increased the sales of your main business line by more than 2%  
 
B1 What types of innovation have you introduced in your plant since the beginning of 1998? (M)  
Introduced new products in an existing business line                            1    To B2  mb11  
                           Entered new business line                                           2   To B3  mb12  
                           New process improvements                                        3               mb13  
                           New management techniques                                     4    To B4  mb14                         
                           New quality controls in production                               5               mb15  
 
 
IF CODE 1 IS CIRCLED IN B1, ASK B2 IF NOT, GO TO B3  
Now, we are going to ask some questions about the introduction of new types of products within 
the main business line.  
B2a Within your main business line, how many new products have you introduced since the 
beginning of 1998?  ______________number mb2a  
 
B3a Did you introduce new products in 2000?     1 Yes            mb3a  
                                                                              2 No                       GO TO B3b  
 
       For new products introduced in 2000…  
...what percent of total sales did they account for in 2000? _____% of 2000 total sales mb3a1  
...what percent of total exports did they account for in 2000? _____% of 2000 total exports 
mb3a2  
 
B3b Did you introduce new products in 1999?    1 Yes mb3b  
                                                                             2 No                        GO TO B3c  
 
For new products introduced in 1999…  
...what percent of total sales did they account for in 1999? _____ % of 1999 total sales mb3b1  
...what percent of total exports did they account for in 1999? _____ % of 1999 total exportmb3b3  
 
B3c Did you introduce new products in 1998?    1 Yes mb3c  
                                                                            2 No                          GO TO B4  
For new products introduced in 1998…  
...what percent of total sales did they account for in 1998? _____ % of 1998 total sales mb3c1  
...what percent of total exports did they account for in 1998? _____ % of 1998 total exportmb3c4  
 
 
IF CODE 1,2 AND/OR 3 IS CIRCLED AT B1, ASK B4. IF NOT, GO TO B5  
(B4a-b: SHOWCARD)  
 
You said that your plant has recently introduced new products and/or new process improvement 
since the beginning of 1998.  
B4a In what ways has your plant introduced new products since the beginning of 1998? (M)  
B4b And in what ways has your plant introduced new process improvements since the beginning 
of 1998?  (M)  
 






  New Product New Process  
Improvement 
1 Developed or adapted in house mb4a1 mb4b1 
2 Transferred from another company in the same 
corporate group 
mb4a2 mb4b2 
3 Developed in cooperation with a supplier mb4a3 mb4b3 
4 Developed in cooperation with direct competitors mb4a4 mb4b4 
5 Developed in cooperation with client firms mb4a5 mb4b5 
6 Purchased new machines/technology to improve your 
plant’s 
mb4a6 mb4b6 
7 Purchased new machines/technology to improve your 
plant’s 
mb4a7 mb4b7 
8 Introduced your own version of a product already 
supplied (by another firm) on the national market  
mb4a8 mb4b8 
9 Introduced your own version of a product already 
supplied (by another firm) on the international market 
mb4a9 mb4b9 
 
10 Licensed technology or process from foreign firm mb4a10 mb4b10 
11 Implemented idea after hiring key personnel mb4a11 mb4b11 
12 Implemented idea from a business or industry 
association 
mb4a12 mb4b12 
13 Implemented idea after attending conferences/seminars mb4a13 mb4b13 
14 Implemented idea from a published article mb4a14 mb4b14 
15 Implemented idea after undertaking a study tours mb4a15 mb4b15 
16 Implemented idea recommended by consultants mb4a16 mb4b16 
17 Implemented idea from universities, public institutions mb4a17 mb4b17 
 
B5 Within your main business line, how many types of product have you terminated since the 
beginning of  1998?                   number mb5  
 
B6a Do you have any patents?               1 YES mb6a  
                                                                2 NO GO TO B8  
 
B6b Have you acquired patents in your home country in the last 3 years?  
                       1 YES           mb6b  
                       2 NO             GO TO B7  
B6c In year 2000…….  
B6d And in year 1999….  
B6e And in year 1998….  
 
                                                                          B6c                            B6d                        B6e                                    
  2000 1999 1998 
1 Number of patents applied for mb6c1 mb6d1 mb6e1 
2 Number of patents actually 
granted 
mb6c2 mb6d2 mb6e2 
4 Average time taken to receive a 
decision on a patent filed  
in this year (IN MONTHS)  
mb6c4 mb6d4 mb6e4 
 
B7a Have you acquired patents in the United States in the last 3 years?  
                                                     1   YES      mb7a  
                                                     2     NO     GO TO B8  
B7b In year 2000…….  
B7c And in year 1999….  






                                                                           B7b                              B7c                           B7d  
  2000 1999 1998 
1 Number of patents applied for mb7b1 mb7c1 mb7d1 
2 Number of patents actually 
granted 
mb7b2 mb7c2 mb7d2 
4 Average time taken to receive a 
decision on a patent filed  
in this year (IN MONTHS)  
mb7b4 mb7c4 mb7d4 
 
B8a  Did you have a contractual or long-standing relationship with any of the following in year 
2000   to perform R&D for your plant ?  
 
B8b And in 1999…?  
 
B8c And in 1998…? 
                                                                                 
                                                                         B8a                              B8b                            B8c  
 Organization 2000 1999 1998 
1 Local university mb8a1 1 mb8b1 1 mb8c1 1 
2 Government research institution mb8a2 2 mb8b2 2 mb8c2 2 
3 Private research institution mb8a3 3 mb8b3 3 mb8c3 3 
4 Private companies mb8a4 4 mb8b4 4 mb8c4 4 
 
B9a In the last two years how many managers (deputy department director or above) the  
company hired to work at this plant?                                         persons mb9a  
 
B9b And how many of them are foreign educated ?                     persons mb9b  
 
C. MARKET ENVIRONMENT 
C1 Considering your main business line, on average, how much have you changed prices over a 
year? (S)  
     (0=no change; positive=% increase; negative=% decrease)  
                % change on average year 2000 mc1_00  
                % change on average year 1999 mc1_99  
                % change on average year 1998 mc1_98  
 
C2 In promoting your company and products, do you advertise ….. (M)  
                  On the internet         1        mc21  
                  In newspapers         2        mc22  
                 On billboards            3        mc23  
                  In magazines           4        mc24  
                     On TV                  5          mc25  
                     On radio               6          mc26  
 
Constraints on the ability to grow  
 
C3 (SHOWCARD) Please choose 5 most important factors that potentially constrain your plant's 
ability to  grow in the domestic market. Please rank up to 5 factors, with "1" as the most important 
and "5" as fifth most important. (M)  
 
                                   Factors                                                                                          Rank  
a Cost or quality of the postal system mc3a 
b Cost or quality of telecoms mc3b 






d Cost or quality of electricity mc3d 
e High labor costs of skilled personnel, including technicians mc3e 
f Quality of available skilled personnel, including technicians mc3f 
g National government’s regulations on licensing, certification, and 
qualification 
mc3g 
h Local government’s regulations on licensing, certification, and 
qualification 
mc3h 
i National government’s taxes mc3i 
j Local or non-national government taxes mc3j 
k Difficulties on establishing distribution outlets mc3k 
n Lack of after-sales service providers mc3n 
o financial constraints when expanding the production capacity mc3o 
 
External Technical Assistance  
 
C4 Please indicate what types of technical assistance from external source that were received by 
your plant in 2000.              (M)  
 
                                                                                     Yes                     No               N.A.  
                                         a        R & D                            1                       2                   3       mc4a  
                                         b        Quality Control              1                       2                   3       mc4b  
                                         c       Troubleshooting             1                       2                   3       mc4c  
                                         d       Testing                           1                       2                   3       mc4d  
                                         e       Design                            1                       2                   3       mc4e  
 
Membership in Business Associations  
 
C5 Is your firm a member of a business association ?           (S)           mc5  
                                                       Yes         1         GO TO C7  
                                                         No        2          GO TO C6 
 
C6 Is the reason that your firm does not belong to any business association because: (S) mc6  
     There is no association of relevance in your line of business    1  
      Membership fee is too expensive                                              2      GO TO D1  
      other reasons                                                                             3  
C7 Which functions does the most important business association that you belong to perform on 
a regular basis (in regards to general members, not only to your firm in particular)? (M)  
 
                       Helps members get market information --------------------------------------1 mc71  
                       Helps members acquire important inputs ------------------------------------2 mc72  
                       Helps members get access to credit-------------------------------------------3 mc73  
                       Defines standards and/or monitors quality and performance -----------4 mc74  
                       Accredits members to suppliers or customers ------------------------------5 mc75  
                       Helps resolve disputes--------------------------------------------------- ---------6 mc76  
                       Representation of members’ views and concerns to the Government-----7 mc77  
                       Technical assistance -------------------------------------------------------------------8 mc78  
                       Helps stabilize competitive conditions in domestic markets ------------------9 mc79  
 
C8 Does this association include any of the following as members ? (M)  
                        Your suppliers --------------------------------------1 mc81  
                        Your customers ------------------------------------2 mc82  
                         Financial institutions----------------------------- 4 mc84  
 
C9 Please give the approximate shares of your capital from the following sources:  






           b letter of credit                                                              _____ % mc9b  
           c supplier credit                                                              _____ % mc9c  
           d bank loan(s)                                                                _____ % mc9d  
           e loan from other financial institution                              _____ % mc9e  
                       (e.g.credit union, finance company etc.)  
           f loan from a parent or partner company                         _____ % mc9f  
           g equity finance                                                               _____ % mc9g  
           h personal, family, friends                                                _____ % mc9h  
            i other (specify): _______ mc9x                                       _____ % mc9i  
                                                                                                       100%  
 
D. RELATIONS WITH CLIENTS 
D1 Please provide information on the buyers of the products in your main business line during  
     the fiscal year of 2000.  
                            Total number of clients (distributors, retailers):                       clients    md1  
 
D2 Measured by sales, where are the purchasers of the products in your main business line 
located ?  
     Please give the percentage between the following 4 locations:  
                          Within the same district as your plant                                %           md21  
Outside the same district as your plant but within the same city                  %          md22  
Within your country but outside the city where your plant is located             %         md23  
 Overseas                                                                                                        %       md24  
                                                                                                                100%  
 
D3 How do you communicate with your clients? Please give the percentage from the following 
media:  
                                            Phone/Fax:          ____% md31  
                                              In Person:           ____% md32  
                                                 Internet:           ____% md33  
                                                   Letter:             ____% md34  
                                                    Other              ____% md35  
                                                     Total               100%   
 
D4 On average, how long has your firm done business with clients in your main buisness line? (S) 
md4  
                                               Less than 1 year                     1  
                                               1 year - less than 2 years       2  
                                               2 years - less than 3 years     3  
                                               3 years - less than 4 years     4  
                                               4 or more years 5  
 
D5 Generally, do you enter into written contracts with your clients? (S) md5 
                                                      Yes               1  
                                                        No               2  
 
D6 How many clients have you had a major dispute with during the year 2000?                 clients 
md6  
 
D7 For such disputes, what share were finally resolved through court action, arbitration and 
negotiation? (M)  
                                                       Court Action                     %      md71  
                                                          Arbitration                      %     md72  
                                                         Negotiation                     %      md73  







We are interested to learn about how you deliver your goods to your buyers.  
D8 Do you hire a trading company or another firm to handle the logistics associated with delivery? 
(S) md8  
                  1 YES       What share of sales do they oversee the delivery of? ______ % md81  
                                      IF 100 %, SKIP TO E1  
                                      IF LESS THAN 100%, ASK NEXT QUESTIONS WITH REFERENCE TO  
                                          THOSE GOODS WHOSE DELIVERY THE FIRM ITSELF OVERSEES)  
                  2 NO         GO TO D9  
 
D9 This question asks about the use of different modes of transportation for delivery: surface, 
shipping, air.  
      Please consider the primary mode of transportation for each delivery. That is, if a good is 
ultimately sent by ship but is transported to the port by truck, please include that delivery in 
'shipping'.  
      For each of the primary modes of transportation please give:  
    a) the share of sales that are primarily delivered by this mode (CODE '0' IF MODE IS NOT 
USED)  
    b) the number of times the mode of transportation is used (CIRCLE EITHER 'WEEK' OR 
'MONTH')  
    c) the cost of using that mode of transportation as a percentage of the value of the sales  
 
Primary Mode of  
Delivering Goods to 
Buyers 
Share of sales  
 
Times used  
(Circle either code)  
 
Cost as % of  
sales  
 
i. surface delivery (e.g. 
trucks, rail) 
md9a1 % md9c1 times a month md9d1 %  
 
ii. shipping md9a2 % md9c2 times a month md9d2 %  
iii. air md9a3 % md9c3 times a month md9d3 %  
 
 
E. RELATIONS WITH SUPPLIERS 
Suppliers of Raw Materials  
Please provide information on the suppliers of the raw material that you spent the most money on 
and regularly purchased during 2000 (non-labor).  
 
E1  Total number of suppliers of this raw material that you bought from:              suppliers     
me1  
 
E2  Measured by expenditures, where are your plant’s suppliers located ?  
      Please give the percentage between the following 4 locations:  
                     Within the same district as your plant                                                  % me21  
                     Outside the same district as your plant but within the same city                 % me22  
                     Within your country but outside the city where your plant is located           % me23  
                     Overseas                                                                                                      % me24  
                                                                                                                                  100%  
E3 How do you communicate with your suppliers? Please give the percentage from the following 
media:  
                                   Phone/Fax: ____% me31  
                                    In Person:  ____% me32  
                                       Internet:  ____% me33  
                                          Letter: ____% me34  
                                          Other ____% me35  






E4 On average, how long has your firm done business with the major suppliers of your most 
costly non-labor input? (S)                        me4  
                                   Less than 1 year                        1  
                                   1 year - less than 2 years          2  
                                     2 years - less than 3 years     3  
                                     3 years - less than 4 years     4  
                                     4 or more years                      5  
 
E5 Generally, do you enter into written contracts with your suppliers? (S) me5  
                                                      Yes           1  
                                                        No           2  
 
E6 How many suppliers have you had a major dispute with during the year 2000?               
suppliers me6  
 
E7 For such disputes with suppliers, what share were finally resolved through court action, 
arbitration and negotiation?  
                                                   Court Action            %       me71 (M)  
                                                   Arbitration                %      me72  
                                                  Negotiation               %      me73  
                                                                            100%  
 
(no need to answer questions E8 to E11 for service sector firms)  
 
E8 Do you purchase directly from individual suppliers (rather than a wholesale distributor)?  
 
me8              1 YES         What share of total inputs or materials do you buy directly? me81___ %   
                                           ASK NEXT QUESTIONS WITH REFERENCE TO THESE INPUTS  
                     2 NO         SKIP TO E10  
 
E9 This question asks about different modes by which inputs or supplies are transported: surface, 
shipping, air.  Please consider the primary mode of transportation for each delivery. That is, if an 
input is first shipped  to the country and then brought by truck to your firm, please include as 
'shipping'.  
 For each of the primary modes of transportation please give:  
         a) the share of purchases of inputs or supplies that are primarily delivered by this mode  
                                                                                           (CODE '0' IF MODE IS NOT USED)  
         b) the number of times the mode of transportation is used (CIRCLE EITHER 'WEEK' OR 
'MONTH')  
         c) the average delivery cost as a share of purchase price to your firm of using that mode of 
transportation  
 
Primary Mode of  
Receiving Goods 
from Suppliers 




(Circle either code)  
 
Cost as % of  
purchase  
 
i. surface delivery 
(e.g. trucks, rail) 
me9a1 % me9c1 times a month me9d1 %  
 
ii. shipping me9a2 % me9c2 times a month me9d2 %  
iii. air me9a3 % me9c3 times a month me9d3 %  
 
Suppliers of Services (e.g. marketing, IT, transportation or back office services, but not 
auditing or legal services)  
Please provide information on the suppliers of that service which your plant spent the most 







E10 Total number of suppliers of this service that you bought from:                  suppliers      
me10  
 
E11 Measured by expenditures, where are these suppliers located ? Give the percentage 
between :  
                Within the same district as your plant                                                                % me111  
                Outside the same district as your plant but within the same city                       % me112  
                Within your country but outside the city where your plant is located                  % me113  
                 Overseas                                                                                                           % me114                           
100%  
F. LOCATION OF MANUFACTURING PLANT 
F1 (SHOWCARD) Please list in order of importance, with “1” as the most important and “5” as the 
fifth most important, up to 5 factors that….  
F1a positively influenced the choice of your plant's location when it was first establish (M)  
F1b would be advantages for locating a new plant in this location today (M)  
       The purpose of this question is to understand whether there have been any changes in the 
advantages  
       of this location since your plant was established her, so the selection can differ by time period.  
 
                                                                                                       
                                                                                                 F1a                               F1b   
   Reasons your plant  
was located here  
when plant was  
established 




 Reason   
1 Local market size mf1a1 mf1b1 
2 Proximity to other firms in the same line of 
business 
mf1a2 mf1b2 
3 Low rents or cost of buying property mf1a3 mf1b3 
4 Proximity to local universities and research 
institutes 
mf1a4 mf1b4 
5 Existence of strong linkages between this 




6 Quality of local transport infrastructure mf1a6 mf1b6 
7 Quality of local telecoms infrastructure mf1a7 mf1b7 
8 Supply of skilled workers mf1a8 mf1b8  
9 Supply of unskilled workers mf1a9 mf1b9 
10 possibility of expanding new products mf1a10 mf1b10  
11 Availability of government services mf1a11 mf1b11  
12 Quality of locally provided financial services mf1a12 mf1b12  
13 Proximity to suppliers mf1a13 mf1b13  
14 Proximity to clients mf1a14 mf1b14  
15 Proximity to distribution channels mf1a15 mf1b15  
16 Quality of local housing, schools, and social 
network 
mf1a16 mf1b16 
17 Levels of local pollution and other 
environmental problems 
mf1a17 mf1b17 
18 Fewer regulatory requirements and taxes 
based on government's assignment 
mf1a18 mf1b18 
mf1a21 mf1b21 
19 Other (please specify) …. mf1x mf1a19 mf1b19  








G. RELATIONS WITH GOVERNMENT 
G1 In 2000, excluding trade-related permits or your firm's dealings with the tax authorities,  
      what percentage of your managers' time was spent dealing with obtaining and maintaining 
these licenses, permits and regulatory requirements? _________% mg1  
 
G2 Did your plant use facilitators, consultants, or assign one or more employees specifically 
to help deal with permits or licenses ?         (S) mg2  
                                                         Yes            1  
                                                           No            2  
 
G3 During the year 2000 did any government agency or official assist you in … (M)  
                                                                                              Yes             No               N.A.  
                     a Identifying foreign investors                            1                 2                 3      mg3a  
                     b Locating foreign technology to license            1                 2                 3      mg3b  
                     c Identifying potential foreign clients                  1                 2                 3       mg3c  
                      d Identifying potential foreign suppliers              1               2                3        mg3d  
    
Infrastructure Services  
 
G4 How many external telephone lines does your plant have?                     telephone lines   mg4  
 
G5 How long does it take (in days) to obtain a new telephone connection?                days    mg5  
 
G6a What percentage of the total employees at the plant use a pager or mobile phone in their 
daily work ?                                                                                                                 %        mg6a  
 
G6b What percentage of the total employees at the plant use email or the internet in their daily 
work ?                                                                                                                                        
 
                                                                                                                                     %         mg6b  
 
G7. What percentage of the total value of your plant’s sales were orders placed over the internet 
or by e-mail in:  
                             2000 _________% 1999__________% 2005 estimate__________%  
                                             mg7a                    mg7b                                     mg7c  
 
G8. How many times a year does the telephone system break down ?           times mg8  
 
G9 Do you have your own electricity generator?                (S) mg9  
                                                       Yes               1  
                                                         No              2  
 




H. INTERNATIONAL TRADE 
H1 Is your plant located in an industrial park/export processing zone ? (S) mh1  
                                                         Yes             1  
                                                           No             2  
 
H3 Did you export products produced by your plant in the past 2 years? (S) mh3  
                                                         Yes             1       TO H3a AND SKIP H3b  






(H3a-b: SHOWCARD)  
 
H3a  Which of the following factors negatively affects on your plant’s export operations and 
profitability?  
         Please rank up to 3 main factors in order of their importance. With “1” as the most important 
and “3” as  third most important.  
 
H3b Among factors listed here, please specify factors that inhibit you from exporting . Please 
rank up to 3 main factors in order of their importance. With “1” as the most important and “3” as 
third most important.  
                                                                                                                                                     
                                                                                                                                      H3a/H3b                                
 Factors Rank 
1 Shipping and transport costs mh31 
3 Cost of meeting foreign legal and product standards mh33 
4 Inability to produce to potential clients’ standards, specifications, and 
schedule 
mh34 
5 Cannot match prices of domestic competitors who export mh35 
6 Cannot match prices of foreign competitors mh36 
7 Foreign clients demand upgrades and changes in specifications too 
frequently 
mh37 
8 Recovering payments from abroad is difficult mh38 
9 Supplying the domestic market is relatively more profitable mh39 
10 Costs of establishing a foreign distribution network (and where applicable 
after sales service) 
mh310 
 domestic demand is too high to be satisfied   
11 Domestic content requirements  mh311 
 
(service firms: no need to answer H4 and H5)  
 
H4 In 2000, on average how many days did it take for your shipments of exports to clear local 
customs ?  
                                                                                                                                       days mh4  
 
H5 In 2000, what was the longest amount of time that a shipment of exports experienced before 
clearing  local customs?                                                                                              days mh5  
 
H6 Did you import raw material in the past 2 years?    (S) mh6  
                                    Yes           1   TO H7 and H8  
                                      No          2    GO TO I1  
 
H7 In 2000, on average how many days did it take for consignments of a major imported raw 
material to clear local customs ?                    days    mh7  
 
H8 In 2000, what was the longest amount of time that a consignment of a major input 
experienced before clearing local customs?               days    mh8  
 
I. INFORMATION ABOUT THE GENERAL MANAGER 
(NOTE: THIS SECTION REFERS TO THE GENERAL MANAGER -- NOT THE RESPONDENT  
IF HE OR SHE IS NOT THE GENERAL MANAGER)  
 
I1 What is the highest level of education completed by the General Manager?  
 
                    Postgraduate education at home                             1      mi11  






                    Undergraduate education at home                          3       mi13  
                    Undergraduate education abroad                            4       mi14  
                    High-school education                                             5       mi15  
                    Secondary education                                               6       mi16 
                    Primary school education                                         7       mi17  
                    No education                                                            8       mi18 
 
 
I2 What is the nationality of the General Manager?                                               mi2  
  
I3 How many years has the General Manager held this position?               years mi3  
 










































APPENDIX 2   WORLD BANK THE STUDY OF COMPETITIVENESS, TECHNOLOGY & 
FIRM LINKAGES (MANUFACTURING SECTORS: QUESTIONS FOR THE FIRM'S ACCOUNTANT 
AND/OR PERSONNEL MANAGER ) 
 
 
Firm's name: code4 (for firm id)  
 
Interviewer ID: code14  
 
Please be assured that the confidentiality of responses will be respected. In any analysis or 
report, the World Bank will only use information aggregated across firm. No company or 
respondent names will ever be disclosed. Asia Market Intelligence has been appointed to collect 
the responses and is under contractual obligation not to share the information with clients or to 
use it for other purposes.  
 
Thank you for your participation in this study. Your cooperation is much appreciated.  
 
This survey is to be completed by the accountant and personnel manager of the main production 
facility of the firm. These questions are designed to complement the responses given by the 
senior manager in an interview covering issues of innovation, links with other firms and the 
business environment.  
 
QUESTIONNAIRE COMPLETION INSTRUCTION:  
1 Please use local currency when stating values  
2 Please report the currency value in thousands  
3 In answering this survey please do NOT leave ANY entries blank. If a quantity is requested 
and  the amount is zero, then please record “0”  
4 If a question is asked which is not applicable, then please respond with “N.A.” rather than 
leaving it blank, e.g. if you do not export then please respond with "N.A." to questions regarding 
export activities.  
5 All "years" refer to your corresponding fiscal years, i.e. 2000 is fiscal year 2000.  
   However, if your fiscal year ends in January, February or March:  
   please use the fiscal year ending in: 2001 to answer questions for '2000' 
                                                             2000 to answer questions for '1999'  
                                                             1999 to answer questions for '1998'  
 
 
6 If final figures are not available for fiscal year 2000, please use the most recent estimates or 
projections.  
7 (M) indicates multiple answers allowed, (S) indicates only a single answer.  
8 For the purpose of this survey a firm’s purchases of information technology (IT) products is 
taken to be purchases of computers, computer equipment, software, and systems integrators.  
9 If your firm is a multi-plant firm, please refer to your most innovative plant. Responses should 
then refer to the operations of that particular plant, not to the firm as a whole.  
 




A.1. Is your current legal status one of the following? (CIRCLE ALL THAT APPLY)           (M)  
 
         Publicly traded or listed company---------------------------------------------------------------- 1 ua11  
         Non publicly-traded shareholding companies ----------------------------------------------------ua121  






         Subsidiary/division of a domestic enterprise--------------------------------------------------- 3 ua13  
         Subsidiary/division of a multinational firm------------------------------------------------------ 4 ua14  
        Joint venture of a domestic enterprise (domestic investment scheme)------------------- 5 ua15  
Joint venture of a multinational firm (foreign investment scheme) ---------------------------------6 ua16  
State owned company----------------------------------------------------------------------------------------- 7 ua17  
Cooperative/collective----------------------------------------------------------------------------------------- 8 ua18  
Others (please specify) --------------------------ua1x------------------------------------------------------ 9 ua19  
 
A.2. What percentage of your firm is owned by each of the following categories:  




1. Private sector  
                                                                   Privately                Publicly  
                                                                      Held                      held                    Total  
a domestic top manager or family             ua21a1%      +          ua21b1%           = ua21c1%  
b other domestic individuals                      ua21a2%      +          ua21b2%           = ua21c2%  
c domestic institutional investors               ua21a3%      +          ua21b3%           = ua21c3%  
d domestic firms                                        ua21a4%       +          ua21b4%           = ua21c4%  
e domestic banks                                       ua21a5%      +          ua21b5%           = ua21c5%  
 f foreign individuals                                   ua21a6%      +          ua21b6%           = ua21c6%  
g foreign institutional investors                   ua21a7%      +          ua21b7%           = ua21c7%  
h foreign firms                                             ua21a8%      +          ua21b8%           = ua21c8%  
I foreign banks                                            ua21a9%      +          ua21b9%           = ua21c9%  
 
TOTAL PRIVATE SECTOR                         ______%     +           ______%          = ______%  
(please sum columns)                                  ua21a10                   ua21b10               ua21c10   
 
                                                                                                                               +            =  100%  
2. Government  
 
a national government ………………………………………………………. ______% ua2a  
b state/provincial government ………………………………………………. ______% ua2b  
c local/municipal government ………………………………………………. ______% ua2c  
d other government, including cooperatives ……………………………… ______% ua2d  
   and collective enterprises  
 
TOTAL GOVERNMENT  
(please sum column)  
                                                                                                                             ______%  
                                                                                                                                ua2e  
 
A3. Has the firm been restructured into a shareholding company? 1. Yes. 2. No   ua3  
       
If So, the ownership structure before the ownership restructuring  




1. Private sector                                                   Privately                  Publicly  
                                                                                   held                        held               Total  
 
a domestic top manager or family                           ua31a1      +           ua31b1        = ua31c1  






c domestic institutional investors                             ua31a3      +           ua31b3        = ua31c3  
d domestic firms                                                       ua31a4      +           ua31b4       = ua31c4  
e domestic banks                                                     ua31a5      +           ua31b5        = ua31c5  
f foreign individuals                                                  ua31a6      +           ua31b6        = ua31c6  
g foreign institutional investors                                 ua31a7      +           ua31b7        = ua31c7  
h foreign firms                                                           ua31a8      +           ua31b8        = ua31c8  
I foreign banks                                                          ua31a9      +           ua31b9        = ua31c9  
 
TOTAL PRIVATE SECTOR                                     ua31a10 % +         ua31b10 %    = ua31c10 %  
(please sum columns)  
                                                                                                                                   +         = 100%  
 
2. Government  
a national government ………………………………………………………. ua3a  
b state/provincial government ………………………………………………. ua3b  
c local/municipal government ………………………………………………. ua3c  
d other government, including cooperatives ……………………………… ua3d  
    and collective enterprises  
 
TOTAL GOVERNMENT                                                                            ua3e  
(please sum column)  
 
 
A.4. Please provide the following information for the plant for the following fiscal years. For all  

















































A.5. Please provide information on the percentage distribution of your plant’s exports by 
destination country in 1998 and 2000. If your plant did not export in either 2000 or 1998, but did 
in another year, please report the country exported to and the year it was first exported to, and 




Country of export 
(Rank 5 most 
important export 
Per cent of annual value of exports of 
your plant by year 
 
Which year did your 
plant export to this 










 2000 1998  
1 ua5a1 ua5b1 % ua5c1 % ua5d1 
2 ua5a2 ua5b2 % ua5c2 % ua5d2 
3 ua5a3 ua5b3 % ua5c3 % ua5d3 
4 ua5a4 ua5b4 % ua5c4 % ua5d4 
5 ua5a5 ua5b5 % ua5c5 % ua5d5 






B. Costs of Production 
 
B.1. Please report the following costs to your plant, either as a percentage of total sales or the 
actual figure.  
If a category is not applicable for your plant, please code ‘0’.                     ub1  
                       Circle one of the following: Reported as % of sales: 1  
                                                                  Reported as figures 2  
 























































































NOTE: A = B + C + D  
 
B.2. Please report the following costs to your plant, either as a percentage of total sales or the 
actual figure.  
If a category is not applicable for your plant, please code ‘0’.  
 Total Payments 




(% of 1997 sales OR '000s) 
 
Total overhead costs* ub2a0 ub2c0 
Rent for land or buildings  




Rent for IT (if owned,  










Transport services  





Data Processing, Billing,  
and Back Office 
                   ub2a4 
 
                   ub2c4 
 
Advertising & marketing ub2a5 ub2c5 
Research & Development ub2a6 ub2c6 
Engineering services ub2a7 ub2c7 
Contract manufacturing 
(assembly and sub-assembly) 
ub2a8 ub2c8 
Insurance ub2a9 ub2c9 
Legal and Accounting ub2a10 ub2c10 
Fees, Taxes, and Levies ub2a11 ub2c11 
Other ub2a12 ub2c12 
*NOTE: The following categories should not include the labor compensation component of costs. 
 
B.3. Please report the book value of your firm’s fixed assets in the last three fiscal years. If an 
asset does not apply to your firm, please code “N.A.”.  
        For the purpose of this survey, a firm's purchases of information technology (IT) products 
are taken to be purchases of computers, computer equipment, software, and systems integrators.  
Fixed Asset Net value of 
assets 
in 2000 
Book value in 
2000 
Book value in 
1999 
Book value in 
1998 
Total ma11b0 ub3a0 ub3b0 ub3c0 
Buildings ma11b1 ub3a1 ub3b1 ub3c1 
Production 












IT ma11b3 ub3a3 ub3b3 ub3c3 
Office equipment 






























B.4. Please report the value of new investments made by the plant in the following fiscal years. 








Total ub4a0 ub4b0 ub4c0 










IT ub4a3 ub4b3 ub4c3 








Cars, vans, and trucks ub4a5 ub4b5 ub4c5 



































Final goods ub5a2 ub5b2 ub5c2 ub5d2 
 
B.6. Are your financial statements audited by an external firm of auditors each year? (S) ub6  
                                                Yes                 1  
                                                  No                 2  
 
B.8. How many years have you used your current auditor? __________years ub8  
 
B.9a. Did your plant import any machinery ? (S) ub9a  
 
                                 Yes                1                    TO B.9b  
                                   No                2                   GO TO B.10  
 
B.9b  If YES:  
 
       Please list the most important countries for the purchase of machinery and equipment 
in 2000 and 1995. If your plant did not import machinery in either 2000 or 1995, but did in another 
year, please report the  country the machinery was imported from and the year it was first 
imported from that country, and    
 please code "0" for the percentage column.  
 
Country of import of 
machinery & 
equipment  
(Rank 5 most 
important  
import countries)  
Per cent of annual imports of 
equipment of your plant by year 
Which year did your 
plant import from 
this country for the 
first time? 
 
2000 1998  
1 ub9ba1 ub9bb1 % ub9bc1 % ub9bd1 
2 ub9ba2 ub9bb2 % ub9bc2 % ub9bd2 
3 ub9ba3 ub9bb3 % ub9bc3 % ub9bd3 
4 ub9ba4 ub9bb4 % ub9bc4 % ub9bd4 
5 ub9ba5 ub9bb5 % ub9bc5 % ub9bd5 
6 Other countries ub9bb6 % ub9bc6 % ub9bd6 
 
B.10. Please provide the following information on your plant’s technology licenses (ie. a license 
for technology on which you pay royalties or fees. If there is an outright of technology, please do 
not include it). Please code '0' if you do not license any technology.  
 
 
 Total Number of Licenses Of Which New Licenses in 2000 








Domestic firms ub10a1 ub10b1 ub10c1 ub10d1  
Foreign firms ub10a2 ub10b2 ub10c2 ub10d2  
 








 2000 (000s) 1999 (000s) 1998 (000s) 
Total R&D expenditure ub11a1 ub11b1 ub11c1  
Of which:    
Labor compensation ub11a2 ub11b2 ub11c2  










Other ub11a5 ub11b5 ub11c5  
 
C. Labor Force Statistics and Training Program 
 
For this section, please use the following definitions:  
 
Each employee should be put into only one category according to the primary function of their 
job, regardless of the formal title of their position. Only include the employees at the plant.  
 
Family members or owners who do not actively work at the plant should not be included for the 
purpose of this survey. While the ‘category titles’ are intended to be a useful short-hand, if it is not 
clear which is the appropriate category for an employee, please rely on the ‘description of the 
primary job function’ in making the choice.  
 
If your plant does not hire a category of workers, please code “0” for that category.  
CATEGORY TITLE DESCRIPTION OF PRIMARY JOB FUNCTION 
“Management” Persons making management decisions 
“Supervisors” Persons overseeing several workers on a daily basis, but who 
are not making broader management decisions.  
“Non-engineering 
professional”  
Trained and certified specialists outside of management such as 
accountants and lawyers.  
“Engineer” Trained and certified engineers, scientists and technicians. For 
example, systems analysts, electrical engineers, software 
programmers, scientists, biologists, and chemists.  
“Clerical” Administrative workers not included in management or among 
professionals. Examples include secretaries, book keepers. 
“Sales and purchasing”  Those persons engaged in marketing, buying, selling, and 
account management who have direct customer or vendor 
contact.  
“Skilled worker” Those persons with some recognized or acquired skill, whose 
skill level falls below that of a professional. Experience is 
required and worker may be difficult to replace. For example, 
skilled machine operators, craft workers.  
“Unskilled worker” Those persons with no recognized skills or skills only acquired 
through rudimentary training. Little if any experience is required 
and worker is easy to replace. Examples include unskilled 
machine operators, hand assemblers, messengers, drivers. Also 
workers with no set job descriptions or special skills. No 
experience is required and worker is easy to replace. For 
example, janitors, porters, laborers, office boys.  
“Contractual worker” Workers who are hired to work a limited number of months in a 
year. They would not include temporary workers hired on a daily 
basis.  
Please be assured that the confidentiality of responses will be respected. In any analysis or 
report, the World Bank will only use information aggregated across firm. No company or 






the responses and is under contractual obligation not to share the information with clients or to 
use it for other purposes.  
 
Thank you for your participation in this study. Your cooperation is much appreciated.  
 
 
Labor Force Statistics 
 
C.1. What is the average number of total employees (including contractual employees) that work 
at a given time in your plant?  
 
2000 ___________(number) 1999 ____________ 1998 ____________ 1995 ___________  
                  uc1a                                     uc1b                         uc1c                           uc1d  
 
C.2. Please fill in the table below with the number of employees in each category that work at 
your plant. If the plant does not hire a category of worker, please code “0” for that category.  
auxiliary production workers  
 
 2000 1998 2001 



































































































































































































C.3. For people your plant employed full time at the end of the fiscal year of 2000 please give us 
an Plan estimate of the AVERAGE of the following:  
 
 education age 
classified by work types:    
basic production workers uc3a1 uc3b1 
auxiliary production workers uc3a2 uc3b2 





managerial personnel uc3a4 uc3b4 
of which: sales uc3a5 uc3b5 
service personnel uc3a6 uc3b6 
other employees uc3a7 uc3b7 
classified by technical titles    
advanced technical titles: uc3a8 uc3b8 
intermediate technical titles: uc3a9 uc3b9 
preliminary technical titles uc3a10 uc3b10 
 
C.4. Please provide the total cost to your plant of the following types of employees  
 
 compensation in year 2000 
classified by work types:   
basic production workers uc4a 
auxiliary production workers uc4b 
engineering and technical personnel uc4c 
managerial personnel uc4d 
of which: sales uc4e 
service personnel uc4f 
other employees uc4g 
classified by technical titles   
advanced technical titles: uc4h 
intermediate technical titles: uc4i 
preliminary technical titles uc4j 
 
C.6. Please indicate the minimum entry level qualifications for new employees (before you are 
willing to hire them) for the following categories. For 'number of applicants' and 'number of weeks', 
please answer with reference to most recent hires.  
 minimum  
education 
level  





number of job  
applicants for  
each job  
number of 
weeks  























































































































C.7. For each of the employee categories list below, please tell us the turnover rate at your plant 
for each employment category (i.e. the total number in an employment category who left the firm  
divided by the average number of workers in that category at any given time).  
 2000 1999 1998 
basic production 
workers 

















managerial personnel uc7a4 uc7b4 uc7c4 
of which: sales uc7a5 uc7b5 uc7c5 
service personnel uc7a6 uc7b6 uc7c6 
other employees uc7a7 uc7b7 uc7c7 
classified by 
technical titles  
   
advanced technical 
titles: 


















C.8. Please provide the following information on the personnel involved in your plant’s research 
and development activities.  
 2001 1999 1998 
Total R&D personnel uc8a1 uc8b1 uc8c1 











C.9. Please indicate the number of employees receiving formal training during the fiscal year of 
2000 in each type of setting (i.e. attended classroom or seminar room training, but not including 









































































of which: sales uc9a5 uc9b5 uc9c5 uc9d5 uc9e5 
service personnel   uc9a6 uc9b6 uc9c6 uc9d6 uc9e6 
other employees uc9a7 uc9b7 uc9c7 uc9d7 uc9e7 
classified by 
technical titles:  










































C.11. Did the employees share the cost of training in 2000?           (S) uc11  
                                         Yes               1  
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